B 


The stec] frames of their car seats are probably 


pressed from R'I'B sheet, so are the bodies; the springs 
of the independent suspension may be made of oun 
allov steel; so are the ‘strong arms’ of the fork-lift 
trucks used by the motor-car manultacturer 

And at home they are served by tinplate, bright 
sheets and black steel sheets. Hardly a household has 
less than a hundred examples; and not far away 

are RTB laminations, generating electricity or turning 


it into power! 


Richard Thomas t Baldwins id TB 
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Editorial Contents. page 789 


WHATEVER THE SHAPE OR SIZE, ASEAWELD 
HAVE A MACHINE TO GET ROUND IT 


Seam welders with long throat—short throat 

deep throat—adjustable throat. Pedal operated 

air operated. One wheel driven—both wheels driven 
Travelling heads—rotating heads. Travelling jigs 
rotating jigs. Circular seams—longitudinal 

seams (down to 4” dia. on standard machine). 
Aseaweld makes them all, with infinite speed 


regulation on all types 


ASEAWELD 


Classified Advertisement pages. 119 
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| ROBERTSON 


in GANADA i | 














Photograph by courtesy of Anaconda American Brass Ltd 


Two-High Reversing Hot Mill for rolling brass 


strip up to 60 ins. wide. 





Installed by Robertsons at the works of 


Anaconda American Brass Ltd., New Toronto. 


W.H. A. ROBERTSON & CO. LTD. “ 
BEDFORD - ENGLAND 


LICENSEES FOR THE BUILDING OF SENDZIMIR COLD REDUCTION MILLS AND PLANETARY HOT MILLS AND HALLDEN FLYING SHEARS 
WT. 3338 
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. you need the expert advice of Fry’s 
Solder Advisory Bureau. 

They will investigate your problem, 
recommend and report to you—entirely 
free of charge. 

SEND YOUR SOLDERING PROBLEMS TO . 


FRY’S SOLDER ADVISORY BUREAU 


Tandem Works, Merton Abbey, London, S.W.19 
Telephone: M1iTcham 4023 (7 lines) 











And at. ..M©MANCHESTER « KIDDERMINSTER - GLASGOW +: DUBLIN 
M.R.P.117 














SHEET METAL 


(B'HAM) LTD. 


. Regina Works, Aicester Street, Birmingham, 12 


Telephone: MIDiand 6246 (6 lines) Telegrams “Capaale, Birmingham”, 


Lowpow th Circular Road 
North Circular 8 
South Chingford, 
WORKS Lente Ry 


‘Phone: LARKswood $221/2/3 


_IND( STRIE S_ 


NOVEMBER 


1960 
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MILNE ‘VIC’ 


Prepares pipes 
automatically 





Pipe profiling and bevelling 
machine. Automatically prepares 


pipes ready for welding 


For full information write to: — 


MILNE ‘COMET’ cdl 
Cuts in ever : q 
aeastan ie 23 MILNE 
Profiling machine with 2, oft Ltd 


electro-magnetic roller of 


the elbow arm type 


MILNE ‘CREEPER’ 


For straight lines 
and circles 
Designed for straight and 
circle cutting with 


forward and reverse motion 


| 











NEW NAME 
FOR 

NORTHERN 
ALUMINIUM 


COMPANY LIMITED 


Tew w7le 
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ALCAN INDUSTRIES | 


BELFAST Hov 


BIRMINGHAM 

BRISTOL: f t f f i 

LEEDS: 26 LONDON tt J 

T vv LUTON But t tor o* 

MANCHESTER t NEWCASTLE UPON TYNE 

. Castings & Forgings 
Northern 367! 


Sales O 





LIMITED 








This new name identifies the Company more clearly as a 
member of the Aluminium Limited of Canada enterprise, 
comprising some fifty companies in all parts of the 
world. Emphasis is thereby laid on the advantages that 
the company and its customers enjoy 
avail themselves of the Group’s extensive research and 
development resources, and its great fund of experience in 
the smelting, manufacture and application of aluminium 


| ou 
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aluminium rolling mill in Europe 


This 8,000 horse-power 144-inch mill, 

first stage in a ‘hot line’ one third of a mile 
long, is the centrepiece of the latest 
expansion of the continuous strip mill at 
Rogerstone, Monmouthshire 

New equipment and modernisation at a 

cost of over £7 million makes Rogerstone the 
largest aluminium rolling mill in Europe, 
with a nominal capacity of 70,000 tons of 
sheet and strip products a year, plus a 
substantial extra capacity for hot-rolled coil 
and plate. It demonstrates the 
determination of Alcan Industries — the new 
name of Northern Aluminium Company 

to maintain their position as leading suppliers 
of aluminium products to British industry. 
Aluminium alloy plate over eleven feet wide 
can be produced by this big new mill, 
compared with the maximum width previously 
available of about seven feet, and this 

wide plate offers the designer more scope and 
can save time and money in construction. 

It is of special significance to the 
shipbuilding, railway, chemical, petroleum 
and other engineering industries 

This mill thus complements the other 
facilities at Rogerstone for production of 
high-quality, flat, accurately-sawn plate: 

a 4,000 ton stretcher and special plate saw. 
Leadership in equipment 1s backed by 

rf 

ds 


long experience In the application 
aluminium, including joiming meth« 
If you use, or might well use, 

t in touch 


e oe 


aluminium, for expert advice g 
with your nearest Alcan Industri 
(formerly Northern Alurmniu 


lll 


ALCAN 


A member of the 
ALUMINIUM LIMITED OF CANMADS 
group of companies 





n being able to 
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HABERSHON Before any slab of steel is selected for hot 


rolling into Habershon strip, it is subjected 
to ‘‘ wheel-abrating”’. This high-velocity bom- 
STEEL STRIP bardment not only cleans off rust and scale, 
but it clearly reveals any surface faults in the 
metal. 
GETS OFF TO The photograph clearly shows the effect of this 
preliminary process, by which Habershon’s 
ensure that their strip is right —right from the 


A CLEAN START iC start. 


Habershon..... 











means quality in quantity 






J. J. HABERSHON & SONS LTD., ROTHERHAM. Tel: 2081 (6 lines) 






London: Enterprise Works, Angel Road, Edmonton, N.18. Tel: Edmonton 5081 
Birmingham: Daimler House, Paradise Street, 1. Tel: Midland 1966 
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a. WILKINS & MITCHELL 


tn 





STRAIGHT-SIDED 
SINGLE-ACTION 
T.R. SERIES 
— | | POWER PRESSES 
Wilk 1, 2 and 4 POINT 
SUSPENSION 


These many features, 
essential for 

greater productivity 
are embodied in this 
range of Wilkins & 
Mitchell Power Presses 
—the presses that 

cut costs... 


e HIGH TORQUE CLUTCH 


@ DEEP-BEAM 
ALL STEEL SLIDE 


e ALL-STEEL HEAVY 
SECTION FABRICATED 
CONSTRUCTION 


@ FULL ECCENTRIC DRIVE 

e@ HEAVY DUTY DEEP 
GUIDED DIE CUSHIONS 

®@ BUILT-IN DRIVE 

ser FOR AUTOMATION 
FUNCTIONS 

@ FULL-FLOW 


CIRCULATING 
LUBRICATION 
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‘What I really 


mean to say ae 


‘You mean 
chucks mean Jacobs chucks 
because Jacobs chucks are 

the genuine chucks made by 
Jacobs—the best known 


‘ ”) 
iaile it chucks 


“Your dealer can supply 
genuine Jacobs chucks in all sizes INSIST 
for light, medium or heavy duty” ON 


GENUINE 


Jacobs 


CHUCKS 


THE JACOBS MANUFACTURING CO. LTD.. ARCHER ROAD, SHEFFIELD, 8 
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Croda 


Rust preventives: 

Most of the Croda range are 
based on lanolin called 

the finest organic metal 
protective compound by 

the National Physical 
Laboratory.As manufacturers 
of lanolin, Croda can offer 
rust preventives at highly 
competitive prices 


Croda Lid, Cowick Hall, Snaith, Goole, Yorks; and London, : 





Metacon rust Strippable coatings: 
remover: not only § Crocell: hot dip 
removes all rust § thermoplastic coating 
from ferrous protects metal parts 
metals but also from corrosion and 
in the same mechanical damage. 
operation gives Rhinohide: tough 

the metal a plastic applied by 
rust preventive spraying, protects 
coating large parts 








Dewatering rust 
preventives: 
lanolin based 
dewatering oils 
remove all 
moisture from 
metal and leave 
an oily rust 
preventive film 
on the surface 


Manchester, Edinburgh, Verviers, Milan, New York 


Magisol: 
special 
solvent 
blend 
removes 
grease 
and oil 
from 
metal 
surfaces 
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MOST SIZES AVAILABLE 


EX-STOCK 


‘ —— 





Designed to remove coil set, 
ensuring dead flat stock thus 
increasing die life, producing 


better blanks and draws. 


Bi 


individ- 


loop 


ing rolls, top rolls 


hten 
PD 12 10 Straig te ble speed drive, 


ually adjustable, varia 


maximum capacity 12 


control, 


BRITISH BUILT 

U.S. TOOL CO. 
PRESS ROOM EQUIPMENT 

5 Models available 
















+ Rs 109 9 Straightening rolls, 
top rolls individually adjust- 
able, loop control. Maximum 


capacity 10". 


67 7 Straightening rolls, 


RS 
lly adjust 

rolls individually 

able loop control. Maximum 

capacity 6". 


Write for full details to Sole Agents 









MACHINE TOOL CO. LTD WELSH HARP, EDGWARE ROAD, LONDON, N.W.2. TELEPHONE: GLADSTONE 0035 


ALSO AT - BIRMINGHAM-TELEPHONE SPRINGFIELD 1134/5 - STOCKPORT-—TELEPHONE STOCKPORT 5241 - GLASGOW-TELEPHONE MERRYLEE 2822 
PR1O 
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IMPALCO is backed by the vast commercial and technical resources of IC! and ALCOA. Formed by these 


two great companies to give improved technical and supply services to industry, IMPALCO extrudes, rolls, 


draws and fabricates aluminium and aluminium alloys. IMPALCO delivers from stock the shapes and 
sizes most in demand by British users and sells through the world-wide sales organisation of Imperial 


Chemical Industries. IMPALCO aluminium products are available through your ICI area sales office. 


i pad ( > 0 eo 
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EASE OF ADJUSTMENT 


No connecting rod adjustments 
required when changing 
feed lengths. 


SYMMETRICAL DESIGN 


Feed block operates from 
centre. Front and rear stops 
adjustable. 


FEED-LENGTH INDICATOR 


Attached to feed body. Allows quick 
check of feed length. Eccentric 

is simply adjusted so that indicator 
points to desired length on scale. 





REDUCE set-up TIMES 


15 


FEED 


MACHINED PAD 
ON SIDE BRACKET 


for alignment with die. 


SIMPLE ADJUSTMENT 
FOR STOCK THICKNESS 


— —__—___— 
| Model | Max | Max. | Max. 

| No. | Width | Length | Stock 
“. ef Thickness 
| Stock | Feed 

| SF- 68A | 6 84’ | i’ 

| SF. 99A 9” 94" ;" 





meee, for further particulars write or eilaatene TODAY 






‘ROCKWELL 


MACHINE TC WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 0033 





ALSO AT BIRMINGHAM —TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW—TEL: MERRYLEE 2822 


PR 16 
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The snail, most thought- 
fully, goes to some 
pains to reconcile his 
own needs with those 
of the conchologist. 
e As home and protection, 
his shell must be tough, 
portable, and very much 
made to measure. At 
the same time, it must 
have just those qualities 
xt which—in due course— 
“a ~~~. _will delight the collector. 
afi } e Sheet steel from the 
' City of Steel follows ito 
a less closely its intended 
4 purpose. Each order 
is treated as a separate 
assignment so that 
MADE TO M EASU RE you, the manufacturer, 
get the particular kind of 
steel your product needs. 
@ Steel, in fact, made to 
measure—to your exact 
requirements. 






‘ 
ee 


_ 


Tele STEEL COMPANY OF WALES LIMITED 
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High Quality 
High Efficiency 


RESISTANCE WELDERS 


for all purposes 


Specifically designed to reduce operator fatigue to the 
absolute minimum, S.R.W. Resistance Welders give a 
proportionately higher productivity rate with consequent 
reductions in overheads and operating costs. 

They are of extremely robust construction, can be 
depended upon for complete reliability and all machines are 
guaranteed for 12 months against defective workmanship and 
design. 

Good delivery and the services of our qualified technical 
staff are available to advise on your welding problem. 


’ Manufacturers of all types of Welding Machines including: Foot and Air 
Operated Pivot Type Spot Welders. Vertical Sliding Head Spot and 
Projection Welders with full electronic control. Seam Welders. Flash 
Butt Welders. Rivet Heaters. Auto VVire Butt Welders. Vertical Slidin 

Head Electric Resistance Hot Closing Machines with full electronic contro! 
of pressure and current. 


iMustrated top left is a 16 K.V.A. ~ 25 K.V.A, Foot Operated Spot Welder. 





Bettom left is shown an 80 K.V.A, combined Spot and Projection Welder 
Other capacities available. 





STANDARD RESISTANCE WELDERS LIMITED 


MAYPOLE FIELDS - CRADLEY - STAFFORDSHIRE 








‘Phone: CRAdley Heath 69421 "Grams : Endurance, Cradley Heath. 
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JOHN SHAW 


A general purpose self-contained bending press operated by 
a 4 hp. electrically driven oil pump unit. The press has 
single lever operation with a simple and neatly arranged control 
stand on which is mounted pressure gauge, stop and start 
buttons. 

Width of bed, 3'10"; working height from floor 2'1” ; pressing 
block 13” high; maximum working distance between crosshead 
and block 2'5”; travel of crosshead 15”. 


METAL INDUSTRIES 
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00 TON 
HORIZONTAL 
HYDRAULIC 








BENDING 
PRESS... 





Operating Speeds :- 

Quick approach ... ..70” per min. 
Pressing speed up to 25 tons .18” per min. 
Pressing speed from 25 tons to 50 tons ... 9” per min. 
Return speed ...120" per min. 


JOHN SHAW & SONS (SALFORD) LTD. St. STEPHEN STREET. SALFORD 3, LANCS Phone: BiAckfriars 4844 


aad 3s 24 








4 (10 LINES) 


COMPANY 





STEEL SHEETS 
& PLATES 


COLD REDUCED 
HOT ROLLED 
ENAMELLING GRADES 
y Al. Loum of oy -W a 20) 
LEAD COATED 
TINNED & GALVANIZED 
PLASTIC COATED IN COLOURS 


SHEARED to your sizes 


M.S. BARS 


FLATS, ANGLES, ETC. 


| ey 
| TINPLATES 

| i ens en S Gake & HOT DIPPED 
| e 

| ALUMINIUM SHEETS 

























ACCREDITED STOCKISTS FOR JOHN SUMMERS & SONS LTD. 
PLASTIC COATED STEEL SHEETS IN TEN COLOURS 
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\ cludes automatit| gauge! con 
programmed ddoHuction. | 
modekn proWuction advantages with ouF skills jof a 
expenience, We have strengthened the necogniged f| quality 
in our\ wide range of Cald Rolled and darye: & | 
Strip Steels. Finer quality, closer limits pnd comp bility are 
the rewerds, which are gained from our\consta 
\ 


ne 
advancements in \rolling techniques. Remember| 
’ Steels are\made Only by J. B. & S. Lees Limited 
' The name \hat stai\ds for}Quality and Setvice. 
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Sse oan 

















oS. i. & %. Lee 
ALBION STRIP MILLS 
TELEPHONE: V 





West) \ ite amwieh 


STAFFS 


* 
. ns Bech \ Hy 
D 1852 - GRAMS /BROMWICH 
RS AY / 


* WEST 
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\ 
1194-8 (5 LINES) 




















E. W. BLISS (ENGLAND) LIMITED CITY ROAD - DERBY 
“ LONDON OFFICE: 2-3 THE SANCTUARY WESTMINSTER s.Ww.t 
















































































HENRY PELS & CO. LIMITED 
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HARDENE 
TEMPER 
STEEL STR 


2PPLAG eds sree 


e HARDNESS Any temper can be supplied according 
to your wishes. 


e EDGES Sheared square or dressed round. 


¢ FINISHES Black, Bright, Blued or Bronzed, 
Also Electro Galvanized. 


Any quantity manufactured specially down to 1 cwt. 


. 
i The EFFINGHAM STEEL WORKS LTD 
WASHFORD ROAD - F$REPrFILCtyD 








wer aer 
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Cold Rolled 
Steel Strip 


SIZES: 

All widths 

4” to under 4” x 0.008" to 0.064” 

4” to 15”incl. 0.008” to 0.128” 
over 15’ to 20” incl. « 0.008” to 0.080" 
in coils and straight lengths. 


TEMPERS AND FINISHES: 
Unannealed— Fully hard, } Hard and 
Medium Hard. Bright only. 


Bright or Blue Annealed — Ordinary 
Soft, Dead Soft and Deep 
Drawing Qualities. 


Annealed and Re-Rolled | 


to intermediate tempers as specified. 


Electro Galvanized Strip 
6” to 18” x 0.008" to 0.036”. 
Widths narrower than6’ can : 
only be undertaken with | 
edges sheared after galvanizing. 
High Tensile Strapping and 
Packing Case Hoops. 

Tube Strip and Cable Tape. 


GIKGN 


(SOUTH WALES) LTD. 





GUEST KEEN & NETTLEFOLDS . 
(SOUTH WALES) LTD., 
Castle Works, Cardiff. 


~ a FP) 
Tel: Cardiff 33033. (erat) 


Telex: 49-316. 71 











Built to 
Precision 
Machine Tool 











BRITISH BUILT 


Standards 
- CINCINNAT! 


PRESS 


BRARED 


The all-steel 


interlocked construction, 
centreline loading and deep 


beds and rams give maximum rigidity 





foal viel il twa (ah . . . rigidity means accuracy 
SHEARS 





CINCINNATI 
OFFER A COMPREHENSIVE 
DIE DESIGN SERVICE 





(MACHINE TOOLS) LIMITED 


GARANTOOL N 


NRP 2312A mel pele!” BIRMINGHAM GLASGOW MANCHES 
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ENTHOVEN soc» rnoovers 


1 SOLID SOLDER STICKS 








2 SOLID SOLDER WIRE 

3 ENTOCENE SOLDER PAINT 
4 PLUMBERS METAL 

& SOLDERING FLUXES 

6 INGOT SOLDER 


7 SOLDER WASHERS 






















A few examples from a wide range 
of solders and solder products 
manufactured by Enthoven. If f 
there’s a soldering job to be done, 
there’s an Enthoven product to do jase Entocene } 
it —a product which stems from A 
150 years experience and | 
‘know-how’ in non-ferrous metal 
“Hin, ano ice 748 8 
I{ you use solder you should contact 
Enthoven who will be 
pleased to assist you technically in 
addition to supplying 


the finest quality materials. 


As a first step u hy not 
send for our booklet on ENTHOVEN 
SOLDER PRODUCTS 


ENTHOVEN SOLDERS 
LIMITED, 


Sales Office & Works 
Upper Ordnance Wharf, 
Rotherhithe Street, 
London, S.E.16 

Tel: BERmondsey 2014 


Head Office 

Dominion Bulidings, South 
Piace, London, E.C.2 

Tel: MONarch O391 
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of 
SHEFFIELD 


Auxiliary Equipment for 
Strip Mills, Box and 
Tube Works 


Full range of Slitting Machines 
for .005” up to 4” thick Coils: 
6"- 48” wide and 1 cwt. to 10 tons 


FRED CAM (ENGINEERS) LTD., 5 soun sr., ii 


Telegrams: “ Camshef, Sheffield 2°" Telephone Nes. 51824 and 52339. 
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A new model? 








Take a sales curve and relate it to the shape 
of your new product. Perhaps dies comes into it. Dies that are precise 
though large. Dies with a fine finish. Dies soundly constructed for dependability 
under the stresses of modern mass production press work. Vickers 
design them, make them, prove them, give satisfaction with them. 


Dies by WIG 


ee eee oP Vickers-Armstrongs (Engineers) Limited 
Taik over your requirements with 
Vickers at the planning stage 





) 





DIE DEPARTMENT ELSWICK WORKS NEWCASTLE UPON TYNE 4 PHONE NEWCASTLE 33101 


TGa ENSOB 
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Stnp 
Feed Face Thick 
Mode Length Width ness 
of Capacity 
Rolls in Mild 
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HUMPHRIS 


FEEDING AND LEVELLING MACHINE 


(©)prtiamaator the spearhead of development in the pressed metal industry 
| 


HUMPHRIS & SONS LTD - POOLE - DORSET 
TELEPHONE : POOLE 1800 TELEGRAMS : HUMPSONS 
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and IMPROVE QUALITY 


with EKCO 


nucleonic gauges 





| 
| 
ar | 
/ 
For over 50 years we | ca coca rinilits measurement 
/ permits closer erances. 
have specialised in the a. mh \ | 
a LY @ Automatic control of mill 
production of Deep \ ft | cuts labour cost 
) GO % | ; 


Drawn Metal Pressings 
Ekco Nucleonic Gauges are cutting 


production costs in many industries 
and we'll design and produce throughout the world. Particularly 
to your requirements | suitable for use in sheet metal 
production, these efficient gauges 
improve quality control and reduce 


in all metals and finishes. 





wastage. 
We operate a special Advisory Service 
and if you have any problems of 
thickness measurement our Engineers 
will be pleased to show you how this 
valuable contribution to plant 

& instrumentation can help. 


We invite your enquiries 








nucieonic 
gauges 


| EKCO ELECTRONICS LTD * SOUTHEND-ON-SEA * ESSEX * SOUTHEND 49491 


WRIGHT, BINDLEY & GELL LIMITED 
PERCY ROAD, GREET, BIRMINGHAM, 11 
Telephone : SPRingfield 4491 (PBX) 











ARTHUR LEE & SONS LIMITED 
Trubrite Stee! Works -Meadow Hall - Sheffield 
Telephone: Sheffield 387272 
London Office: 

Stafford House, 40/43 Norfolk St., Strand, W.C.2. 

Tel: Temple Bar 7187/8 
Birmingham Office: 

191 Corporation St., Birmingham 4. Tel: Central 6801/2 
STOCKHOLDERS: 

J. A. HEMMING LTD., 4 Park Rd., Moseley, Birmingham 13. 
Tel: South 4511 (5 lines) 

L. A. HJTTON & CO. LTD. Pound Rd., Chertsey, Surrey. 
Tel: Chertsey 3451/2/3 














TWO-POINT 
POWER PRESSES 


The press illustrated is typical of our 
small welded steel frame machines. 
It is rated at 120 tons, with bolster 
size 3€ in. front to back and 44 in. 
right to left. The stroke is 4 in. and 
slide adjustment 4 in. 

From the photograph, the lines of 
the well-proportioned frame can be 
seen. It is an all-welded fully checked 
structure of ample rigidity and 
strength, with provision for the 
accommodation of various items of 
ancillary equipment safely out of 
harm's way. We can easily arrange 
for any holes which may be required 
for strip feeding, the removal of 
work or scrap, and so on. 

The slide has narrow guides to ensure 
accuracy and it is fully supported at 
all parts of the stroke. In the press 
shown a cast slide is used, but in 
some cases we fit fabricated steel 
slides. This can always be done if 
preferred by the customer. Slide 
adjustment on these small presses is 
usually by hand only, but power 
adjustment is available if required, 
on the same lines as standard on the 
larger machines. In any case, it is 
possible for the slide to be positioned 
easily to 0.001 in., a feature greatly 
appreciated by the tool setter. Knock- 
out arrangements are fitted to suit 


the tooling to be used. 


SHEET 


METAI 


The drive of the press is by a pneu- 
matically operated friction clutch 
and brake, provided with simple 
adjustment. Various styles of push 
buttons and pedals are available with 
provision for interlocking with 
guards if desirable. For short and 
medium stroke presses we use our 
solid eccentric main shaft, which 
offers great advantages in the avoid- 
ance of torsional strain, the use of 
narrow bearings (still retaining ample 
area) and ease of withdrawal without 
dismantling the bearings, when main- 
tenance is necessary 

We feel that our presses offer great 
advantages of careful design on well- 
proven principles, carried out with 
the best materials and workmanship 


and we should be pleased to have 
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your enquiries so that detailed pro- 
posals may be submitted. We have 
fully illustrated booklets of the 
different types of presses and should 


be glad to send copies at your request. 


SCOTTISH 


MACHINE TOOL 
CORPORATION LTD. 


17 Lynedoch Cresc., Glasgow, C.3. 
——DOUGLAS 6586/9 


58 Victoria Street, London, S.W.1. 
VICTORIA 2106 
256 Moseley Road, Birmingham, 12. 
CALTHORPE 2541 


The Building Centre, Brunswick Ter., Leeds, 2 


LEEDS 25250 
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‘CASHMORISM’ means placing your trust ina 
STEEL from STOCK service by CASHMORES 
and with all its attendant advantages 


There’s 


comprehensive stocks to draw from 
speedy delivery 
rapid contact through TELEX 


no need to finance large stocks on your 
own premises 
floor space freed for production 


hardl 


* CASHMORIS 


E 


a ‘‘cross word” when you 


* your steel stock, 


+ 





Accredited Steel 
Sheet Company 
Stockholders of Wales 
of the Limited 





JOHN CASHMORE LIMITED 


GREAT BRIDGE NEWPORT 
TIPTON + STAFFS. MON. 
Telephone: TiPton 2181/7 Telex: 33169 Telephone: 66941 /6 








Telex: 


49248 


SHEETS 
ANGLES 
BARS 
PLATES 
jOIsTs 
STRIP 


BRIGHT 
DRAWN 
BARS 


STAINLESS 
BARS 
AND SHEETS 


>M /)CS047 
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The British Oxygen Company Limited © @ 


LIGHT INDUSTRIAL DEPARTMEN SPENCERZHOUS 27, ST. JAMES'S 





on section thoughts 


Metal Sections I.ta 


SM /MS 4625 
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. . you should contact 

Metsec. They’re 
the people who provide the 
innumerable weird and 
wonderful cold rolled sections 
necessary for modern 
production. If your thoughts 
are confused on the shape 

° you require or the possibility 
of producing it—let the 
Metsec team of experts help 
you. Write to them or 
return the coupon for general 
information. 


@- 





PLEASE SEND ‘SECTION’ CATALOGUE SM1160 
WAME .. 
OLDBURY - BIRMINGHAM POSITION 


BUSINESS ADDRESS 
Telephone: BROadwell 1541 





SHEET METAI INDUSTRIES 





Typical forming operations, the 
islustration (bottom right) is a stretching 
operation using one type of Beak-shaped 
Tool supplied with the machine 


Ideal for the rapid cold-forming, by the process 
of shrinking and stretching, of metal into a variety 
of shapes. 

The ‘* Piccolo "’ 
machine of medium capacity. Easily moved from 
one shop to another. 

The complete body can be adjusted through a 
wide angle to suit shaping of large-area com- 
ponents. The shape of the lower holder enables 
cylindrical forms to be accommodated. 
Sheet-Metal Plate Capacity: Steel and Copper 
16 s.w.g., Brass 14 s.w.g., Stainless Steel 19 sw.g. 


is a small, versatile and mobile 


NOVEMBER 1960 





— increase the efficiency 


of your 


SHEET-METAL 
DEPARTMENT with 


the 


ECKOLD 
PICCOLO 





connie HERBERT LTO., COVENTRY 


Foctored Division, Red lone Works. 
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$9) (Reduced by Sevidzinnir Mal 








| MOON STAR 


Cold Flolled 











Nisshin Steel Works, Ltd. 


Head Office 3.4-chome Hatchobori, Chuo-ku Tokyo, Japon. 
CABLE ADDRESS NSWORKS TOKYO 
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the new 








lf you make sheet metal fabrications 
you need 


DEDSHETE 





sound-deadening material 


Dedshete is a revolutionary sound-deadening material in flexible sheet form 
for the suppression of drumming and ‘tinniness’ in sheet metal fabrications. 
It is simple to apply and consequently labour costs are extremely low. It 
possesses ‘eye appeal’ and ensures an exceptionally high rate of sound decay 
being unequalled by any known product of a comparable nature. Dedshete 
is self-adhering by heat, requiring no pre-fixing or brushing or spraying 


facilities. For further information and samples write to the sole 


manufacturers. 


SUPRA CHEMICALS & PAINTS LTD 





Supra Works ° Hainge Road - Tividale - Tipton: Staffs. 
Telephone Tipton 2511/3 





1960 
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ENGINEERING 







—the name 







MANUFACTURING 


that always 





comes to mind 





FORMING 


Structural, ornamental, and tubular 
shapes from materials up to $ in. 
thickness. 























Ferrous or non-ferrous, electric 
weld, resistance and induction or 
gas types. Small or large diameter, 









—ZE Tipo 


“FOR SLITTING —— 








Many standard 
YODER Machines 
Capacities up to 60 in. nominal are available from 
stock width. Coilers and Recoilers the European 
Licensees, Tibo- 
Yoder, Sweden. Full 
details on request. 













> = 
A 


WICKMAN LIMITED 


FACTORED MACHINE TOOL DIVISION, FLETCHAMSTEAD HIGHWAY, COVENTRY Tel. 74321 
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Spark machining 


-faster, simpler, 


more economical 


than ever! 





The GKN Spark Machine 

is faster, more accurate, more versatile 
The GkN Spark Machine (Models Bt and B2 
higher cutting rates, greater accuracy, and—on the B2 


gives 


machine —a wider range of surface finishes than ever 


before. 


It has all these outstanding features 

Both models have a co-ordinate slide movement for 
rapid electrode positioning; an accurate depth stop; 
a dial gauge to show forward movement; an alternative 


work-table for extra paraffin depth. 


Vianufactured b) 

WELSH METAL INDUSTRIES LTD 
Caerphilly, Glamorganshire 

Sales Agents UK. 

M. C,. Layton Limited 

Abbey Wharf Mount Pleasant, Alperton 


Wembley. Middx 

Rudkin & Riley Limited 

Cyprus Road, Aylestone, Leicester 
AMBER OF Fae 

GIKIN IE 


o compan’ 








it is compact and economical 
The GKN Spark Machin 
compact. All parts of it 


is well-made, sturdy and 


work head, electrical equip- 
ment and paraffin system—are mounted in the same 
cabinet. Yet with all these advantages, installation and 


running costs are low. 


You should know more about it 

Whether you are engaged in forging, wire-drawing o1 
press-tool making, the GKN Spark Machine is something 
you should know about. Write to our Sales Agents for 


the new brochure on:— 





the 





VIZ IX 
a Rer 


Spark machine 


DESIGNED BY THE GKN GROUP 


RESEARCH LABORATORY 
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Lead Sheet Mill for 8 ft. wide Sheets 
Photograph by courtesy of Henry Halmshaw Ltd. 


R hor Rolling , 


.* ie 





Telex 66492 
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MARSHALL RICHARDS 
precision rolling mills 


FOR LABORATORY, PILOT LINE, AND PRODUCTION 

2-HIGH AND 4-HIGH 
PINION GEAR DRIVE 

MARSHALL RICHARDS manufacture 


ecision R¢ ng Mil 








a complete line of pr 
old rolling of ferrous and 
D ¢ The a 
: w sf 3"to 20"diameter 
' parat force a 00 FPM 
¥ 9 750,000 r d . 
t tee uct f bearing 
througt rring gearing and adaptable 
dual ser w s rat Rolling 
Mil ar va Die tnre Das t 
two-hig r-high with w r d 
and the sturing 
either w , r 
A me f 
Mode! 4-083 svailat g 
Rolling Mill ed 
MARSHALL ICHARDS omplete informat 
Built under licence by MARSHALL 


MACHINE COMPANY LIMITED RICHARDS from the designs of Fenn 
CROOK COUNTY DURHAM Fi ENGLAND Manufacturing Co., Connecticut, U.S.A. 
TELEPHONE: CROOK 272 TELEGRAMS: MARICH CROOK 








ne ii 
SINCE 1807 


\ 
FULLER HORSEY 
SONS & CASS ELL 

10, LLOYDS AVENUE-LONDON -E.C.3. Phone ROYAL 486! 


new vone 








phone 


| C H ERTS af | Mild steel plates }” thick and up 


Guillotine re-shearing 

?1 01 Coil slitting up to 48" wide 5 tons weight 
; Continuously galvanised coil and sheets 

Zinc coated sheets 


Sheets produced from coil stock in sizes required 
Miscellaneous stock sheets. 























for the 
complete 


stockist } ALUMINIUM 


service in Aluminium alloy products 
Coil strip and sheet 


STEEL and iceman 
ALUMINIUM 


to all BONDED TO STEEL SHEET 


Stocked in 10 colours. Supplied in standard size 
br an ches sheets or guillotined to sizes required. 


of the Supplied at mill prices. 


industry 


METALS LIMITED 


Hanworth Lane, Chertsey, Surrey 


Sa. 





Telegrams: Gradesmet, Chertsey 


Prompt deliveries by road. 
throughout the Country 
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LYSAGHT-DeEVILBISS 


LYSAGHT-DeVILBISS DIVISION OF JOHN LYSAGHT'S BRISTOL WORKS LTD. 
47 HOLBORN VIADUCT LONDON E.C.1. TEL: CITY 4361 


Ta4i47 
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Sandvik 


Swedish 


Spring 


steel 


In thickness from 0°001° upwards-— wide or narrow 
width — polished white, bronze or blue—square or 


round edges 


For Springs, Valves, Saws, Textile Machinery Parts, 
Stamped and Bent Components, in fact for a multitude 


of applications 


With perfection of finish, dimension and analysis, 
ensuring supremacy of quality 


Write for brochure E. 120 
SANDVIK Hardened and Tempered Steel Strip 


is available, in standard grades and sizes, from 
STOCK in BIRMINGHAM. 


SANDVIK 





SANDVIK SWEDISH STEELS LTD. 


Manor Lane 

Halesowen, Birmingham 

Telephone: Halesowen 2121! (7 lines) 
Telex: 33164 
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THIN SHEET 


OICARING 


accuracy maintained 
with 
CINCINNATI 
MAGNETIC 
SHEET SUPPORT 









et ba] 


CINCINNATI 










THE CINCINNATI 
SHAPER CO. LTD. is 

a wholly-owned 
subsidiary of The 
Cincinnati Shaper Co., 
Cincinnati, Ohio, U.S.A. 





CINCINNATI 


GUILLOTINE 
— SHEARS 














Writ 


i 





A 


K.1 P.1K.2 tog... 


. . a beautiful chain mail suit knitted on No. 10 
needles in best quality 4 ply quick knit steel wool . 
Rather a tedious way to achieve production 
and it plays havoc with the finger nails. Our 
methods are much more up-to-date, but still tailor-made 


for your requirements. Better write to us 


DUCTILE inirep 


. WILLENHALL - STAFFS TELEPHONE 60! (P.B.X.) 


For anything in Light STEEL 
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Ve 
Jousting 
List 


DUCTILE SHEET STOCKISTS LTD 
DUCTILE HOT MILL LTD 
DUCTILE COLD MILL LTD 
DUCTILE BRIGHT DRAWN LTD 
THE DUDLEY PORT ROLLING MILLSLTD 
DUCTILE PLANETARY MILL LTD 
MONMORE TUBES LTD 
SECTIONS & MOULDINGS LTD 
TUPOST LTD 
METALON STEELS LTD 
REX ARNOLD & CO LTD 
SAMUEL GRIFFITHS (WILLENHALL) LTD 












Covered 
or Electro Galvanised STRIP, 
SHEETS, TUBES, BARS, COLD 
FORMED SECTIONS, POWER 
PRESSES, TUBULAR & 
GENERAL FABRICATIONS. 


for Plain, Plastic 
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IGNITRONS 





AEl ELECTRONICS DATA SHEET 
Subject IGNITRONS — RATINGS 


Welder types 

















, Maximum De —— lemperature 
(kVA re ol 

BK 2 $5 1s 

BK 24 2K 140 2 

einige 1200 140 Integral 

BK 24B 1200 140 Clamp on 

BK j Siateas 

BK 4A 

BK 34B : ( 

BK 42 600 Ss 

BRK 424A 6K y I nee , 

BK 42B 600 r ( > on 

BK 6¢ 7 
' * Ratings are for welder control service with two vaives in inverse 

parallel at any voltage trom 250.600 iT 





I l 
' t Rectifier types 
the I 1K 
AEI ignitro 
cna C tne 
\ t\ W 
fr AEI lists y 
ri 





ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 


ELECTRONIC APPARATUS DIVISION 
As? 
R GENEROUSLY WHEN BUYING YOUR POPPY 





PLEASE REMEMBE 


NOVEMBER 


1964 












HEAVY DUTY HYDRAULIC SPINNING 
AND FLOW FORMING LATHES 


Model PJS 400 on production of concrete-mixer drums 


Fiow Forming Lathes are invaluable for the produccion of hot plate 
hollow-ware, stainless steel buckets, bowls, milk churns, jet engine 


ARRP parts, rocket and missile components, impellers, exhaust ducts, ect 


FOR OUTSTANDING MACHINE TOOLS 








EMBASSY MACHINE & TOOL CO. LTD. 
248 Watford Way, London, N.W.4. Phone: SUNnyhill 2829 







aarcoTatl mwIrV OCT PIES 


50 SHEET METAI INDUSTRIES NOVEMBER 196 





























The Butterley range of sheet 
metal machinery includes 
geared and ungeared power 
presses, guillotine shears, 
press brakes and general 
machinery for the hot and 
cold working of metals. All 
castings are made by the 
*‘Meehanite” process in our 
own well-equipped foundries. 
The Butterley foundries are 
available for the production of 
high-grade “‘Meehanite”’ 
castings to customers’ 
requirements. 





Ungeared rigid presses 


We invite your enquiries for 
““Meehanite” 
all grades up to 20 tons. 


castings of 





The word “ MEEHANITE’ 
is @ registered trade mark 

Full details of Butterley Sheet 
Metal Machinery supplied 
on request. 






Type 5D Ungeared Rigid Pri 


THE BUTTERLEY COMPANY LIMITED - RIPLEY - DERBY - ENGLAND Tel: Ripley 411 (9 lines) 
London Office: 9 UPPER BELGRAVE STREET, S.W.1. Tel: SLOane 8172/3 
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HUNTER DOUGLAS INTRODUCE 





‘| > PAINTED METAL STRIP 


with the three big advantages 


Hunter Douglas, long established as specialists in the production of painted 
metal strip, now introduce painted aluminium and steel strip to the U.K 
Experience gained in the U.S.A. proves that this pre-painted metal strip offers 
three outstanding advantages 

* Faster Production ¢ Better Quality * Lower Production Costs 


Faster Because Luxacote can be stamped, pressed, blanked, roll-formed—or even 
lock-seamed—without damage to the paint coating 

Better Because the permanent paint-to-metal bond is ensured by special treatment of 
the metal surface. The rolls of untreated metal are first cleaned and degreased, 
then treated to produce the perfect surface for bonding. A rust-proof coat 
also applied to the metal 


Cheaper Because Luxacote saves time and labour, reduces material costs, eliminat 
painting and cuts scrap. 

LUXACOTE is supplied in widths up to 12”. Unlimited choice of colours and a 
selection of finishes. 





Hunter Douglas, manufacturers of the famous *‘Luxaflex’ venetian blind, will send 
full details of LUX ACOTE on request. 


HUNTER DOUGLAS (Gt. Britain) LTD 


Luxacote Division, 33 Sloane Street, London SW1 Telephone: BELgravia 6275 
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made with GELLOBOND polyester resin 


The Cellobond Polyester/Glass swimming pool aboard Canadian 
Pacific’s luxury liner ‘Empress of Britain”’ is believed to be the 
largest afloat. And despite its size it weighs only 4 tons, 
t bears the strain of 57 tons of water, is continually exposed to the 
Swimming pool designed elements... yet will never corrode, sag or leak. In exacting 
and moulded by the 
Marley Tile Co. Ltd conditions, it permanently retains its remarkable 
for Canadian Pacific 
Steamships Ltd Potential users please note: 
Cellobond is a y — : } ‘ 
7 @ BRP can put you in touch with specialists in Cellobond 
reg'd. trade mark 
Polyester’/Glass construction 
@ On the spot assistance is available to all Cellobond users. 
@ The process is discussed in BRP Booklet No. 106, 


strength and resists corrosion. 


Please write for a copy. 





9 A COMPANY IN THE 
British Resin Products Ltd SiiayelaeE 








SALES AND TECHNICAL SERVICE: DEVONSHIRE HOUSE PICCADILLY LONDON W1 


Dittilleu Plame Aewe Everyman 
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THE ABC OF WELDING CONTROL 


Accuracy and reliability 


of welding control are 





ensured by installing 
“ENGLISH ELECTRIC’ 


ignitrons, available from 





stock in the international 
sizes A, B and C. 
The B and C sizes can be 


fitted with thermostats. 





Technical literature on ‘ENGLISH ELECTRIC’ 


ignitrons will be sent on request. 





THE ENGLISH ELECTRIC Company Limitep, ENGLISH ELectric House, STRAND, LONDON. W.C.2 


Rectifier Substation Depariment, Stafford 


STAFFORD PRESTON RUGBY BRAT * 
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AYRSHIRE SECTIONS 











ae Sd / Almost any profile up to 74 in. deep 
/ / / ° ° 
/ a ae and 24 in. developed width, in mild 
j f . 
2 ag / / steel, aluminium, brass and copper 
/ / ; 
/ from } in. down to 26 gauge. 
4 
/ f 
/ 









AYRSHIRE 
DOCKYARD CO. LTD. 
IRVINE, AYRSHIRE Irvine 2271-3 

/ / we a LONDON: Grand Buildings, Trafalgar 
fi Va Square, W.C.2. Trafalgar 6651. 


J, J ar Parkhouse St., St. Helens, Lancs. 
vA St. Helens 2639 








use FLETCHER MILLER drawing Lubricants 


FLETCHER MILLER LTD., ALMA MILLS, HYDE, CHESHIRE. 


Telephone: HYDE 3471 (5 LINES) Telegrams: EMULSION, HYDE 


GLASGOW AND BELFAST 


OL4 


Also LONDON, WEST BROMWICH, NEWCASTLE-ON-TYNE, CARDIFF, 




















Mechanical & Hydraulic 
Guillotine Shears 


Circle Cutting 
Machines 


Presses 








Vt tele) ¢i ate ee) (6 SOIGl kg iem 
OLDBURY - BIRMINGHAM. 


Telephone: Broodwetl 1294 
Telegroms: Brux, Oldbury 


Rotary Gang Slitting 
Machines 
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production 
problem ? _ 





automation 


‘Simpson can be 
the answer 


lead Special purpose machines designed 


and built to increase your productive 








+ 
in capacity and/or reduce labour costs. 


automation 
° Specialists in press shop 
eSign aromavior 






J. SIMPSON & SON (ENGINEERS) LTD. 
MORETON WORKS, 


ROUND GREEN, 
LUTON, 
BEDS. 
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LYSAGHT’S 


LONDON WAREHOUSE 


SO EL 


TSHEE 


i 
HOT ROLLED COLD REDUCED BLACK & GALVANISED 


FROM STOCK 


JOHN LYSAGHT (SERVICES) LIMITED 
34/35, QUEEN STREET, LONDON, E.C.4 


Telephone: CITY 5070 
> 4 
sai Ys 


ACCREDITED SHEET STOCKHOLDERS FOR THE STEEL COMPANY OF WALES LTD 





Birmingham Office) White House, |/!, New Street, Birmingham 2 
Teleohone: Midland 2827 
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"2 PRESS BRAKES 


for FASTER 
CHEAPER 


and COMPLETELY ACCURATE WORK 











The standard range of RUSHWORTH Press Brakes includes machines 
with capacities ranging from 30 tons to 250 tons and with distances between 
side frames 4 ft. to 12 ft. We are, however, prepared to quote for special 
machines to suit customers individual requirements. 

The materials used in their construction have been selected as the best and 
most suitable for this type of machine. Side frames, Bed and Ram are all of 
high tensile rolled steel plates, machined all over and they are designed to 
give maximum rigidity and eliminate deflection. The Table is of ample 
proportion and presents a surface of adequate width to permit the use of 
wide die shoes. 

Horning extensions of various lengths are available on all models. 

On machines with a capacity of 50 tons and upwards the clutch is pneumatic 
and is controlled by an electric foot switch, giving extremely sensitive control. 


RUSHW ORTH & CO (sowensy srivoce) LTD 


SOWERBY BRIDGE, YORKSHIRE, ENGLAND 


HEAD OFFICE & WORKS: SOWERBY BRIDGE, YORKSHIRE 
Telephone: HALIFAX 81264 5 


LONDON & EXPORT OFFICE: 44 45 TOWER HILL, LONDON, E.C.3 
Telephone: LONDON ROYAL 1461 (4 lines) 
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THE INCANDESCENT HEAT CO. LTD. 
’ MELEE — 
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NOW WITH NEW 5 2 cma 


LOW COST 

FULLY SYNCHRONOUS 
GENERAL PURPOSE 
WELDER CONTROLS 


Sciaky were first with Dekatron Timers for special purpose Resistanc 
Welding Plant. Now, the advantages of synchronot 

available for all types of ge al purp: spot and projecti 

with the new Sciaky, for el ‘SYNCHROSPOT?’ fully electror 


digital welder control 


eo 
a 
features 
7 ELIMINATES CURRENT SURGES—SAVES UP 
TO 25°, POWER 
€ IMPROVED DUTY CYCLE—LONGER ELEC 
TRODE LIFE 
* WELDING SPEEDS UP TO 750 SPOTS PER 
MINUTE. 


@ EACH SEQUENCE TIME 100 CONSISTENT, 


100°, ACCURATE. 
@ FINGER TIP HEAT CONTROL ADJUSTMENT 
@ PLUG-IN UNITS FOR EASY MAINTENANCE 


@ SUITABLE FOR ALL SPOT AND PROJECTION 


WELDERS. 











Synchrospot — consistent, accurate, fast! 


SCIAKY ELECTRIC WELDING MACHINES LIMITED 


Falmouth Road - Slough - Bucks 


Telephone : Slough 25551 (10 lines) 
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UNIVERSAL SHEET METAL BENDER AND FOLDER 
MODEL 251F 


Robust and versatile, this powerful machine can be operated on a 
semi-automatic cycle — clamping, bending, forming the correct angle, lowering 
at our the folding beam and releasing the clamping pressure — simply by pressure 
on foot switch. Alternatively, any of these operations can be performed 
EXHIBITION independently. Clamping and bending beams are powered by independent 
Lancaster Hall motors with provision against overload. The work can be speedily and 
accurately positioned by an adjustable rear guide and a graduated dial 


See this machine 


Belle Vue controls the bend length. 

Maximum sheet width 82) Maximum thickness ' 4". 
Rear guide adjustment 4}" to 447". 

November 21—25 Motors: Folding, 8 H.P. Clamping, 3 H.P. 


Write for brochure SM/211 
SOLE U.K. DISTRIBUTORS: 


DOWDING & DOLL LTD 


346 KENSINGTON HIGH STREET, LONDON, W.14 
Tel: WESTERN 8077 (8 lines) ‘Telex: 23182 Grams. ACCURATOOL LONDON TELEX 


Manchester 
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W LL M A IN 


Auxiliary 
Rolling Mill Equipment 
Ilustrated below is the entry end of the 12° Cold Rolled Stainless Steel Softening and Descaling 


Line installed at the Shepcote Lane Works of Firth-Vickers Stainless Steels Ltd 


This is an interesting example of a Line designed and constructed for the final processing 


stages of narrow stainless steel strip, some of which is produced as wide hot rolied coils, and 


softened and descaled on three Wellman Lines prior to slitting into suitable widths. 
We have supplied several such installations, in this country and abroad, together with the 


necessary auxiliary lines for Coil Build-up, Recoiling, Slitting and Shearing to length and suitable 


for all grades of Stainless Steels. 


ypu ‘. vr 
. ol 


THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD. 
“PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 
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STEEL SHEETS 


STRIP MILL COLD REDUCED 


STRIP MILL HOT ROLLED 
ALL GRADES AND QUALITIES 


BLACK C.R.C.A. P.F. 
ZINC COATED 
GALVANIZED FLAT & CORRUGATED 


LEADCOATED AND TINNED 


BLACK M.S. SECTIONS 


ROUNDS 
FLATS ANGLES 
SQUARES HALF ROUNDS TEES 


MEDIUM & HEAVY M.S. PLATES 
SAMUEL MERCER & CO. 


STEEL STOCKHOLDERS. ESTABLISHED 1900 


ELDON STREET HOUSE * ELDON STREET 
LONDON, E.C.2 


TELEPHONE: BISHOPSGATE 5651 


Warehouses: PADDINGTON NEW YARD, G.W.R., ALFRED ROAD, HARROW ROAD, W.2 
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> N.A.B.S NON-ABRASIVE SPECIAL DIE STEEL 


ONE OF THE RANGE OF CELEBRATED 
*“*CASTLE’’ BRAND TOOL STEELS 


N.A.B. Tool Steel has been proved over the years to be the 
answer to all Tool Room Problems. 

Having an extremely long life between runs, with maximum 
overall performance, N.A.B. is ideally suited for STAMPING, 
FORMING, TRIMMING DIES, etc. With N.A.B., distortion 
and shrinkage in hardening are eliminated, and therefore 
unsurpassed for the manufacture of dies having the most 
intricate of shapes. 














Sole manufacturers: 


WATSON, SAVILLE & CO., LTD. 


BRUCE STEEL WORKS, SHEFFIELD, 3 
Phone: SHEFFIELD 20266-7 (P.B.Ex.) Grams: SAVICO, SHEFFIELD 3 


"The Die Steel which never Dies” 











‘SG OLIATH’”? Portable 


ELECTRIC HAND SHEAR 
Cuts up to 14g. M.S. also Hard Stainless Steel 


BRITISH 
MADE 


s\\\ 


. 


& rp est™ 4 
The **Goliatt Portable Electric Hand 


\ I 
Ft OS 
4 A 
Shear is indispensable wherever sheet 


prep ge hase ag nage ang TINMENS, PLUMBERS AND OTHER QUALITIES 


cut steel, aluminium, brass, copper, zinc, 
fibre, etc., etc., and without burr. It will . . 
cut straightsand curves with equal facility WIRE or TAPE, Solid or resin cored 
WEIGHS ONLY  [arze or small circles. Easy to operate TO BRITISH STANDARD SPECIFICATIONS 
little or no pressure is required behind 
6 Ib. the machine, which finds its own cutting 
speed (hard pressure does not increase 
cutting speec 


ARTHUR DRYSDALE 
AND CO., LTD. BATCHELOR, ROBINSON & CO. LTD. 
58 COMMERCE ROAD, WOOD GREEN, LONDON, N.22 19 BORDESLEY PARK ROAD - BIRMINGHAM 10 


Telephone: Bowes Park 7221 GRAMS: “STANNUM, BIRMINGHAM" PHONE: VICTORIA 2291-2 
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SENSIBLE 
OAFETY 


J 


MARCO EACEINERY Goenoe 


1 rougn treatment 


mad for every I P { *Harco’ Guards fully mnform to Factory 
and are constructed to afford plet Act requirements. Th mplete Harvey 
design and install- 
efficient operation hey ar trongly ation, and List No. 996 shows many 


t 


protect without interfering wit! service covers advice 
made from stout wire mesh to withstand types already supplied. 


HA R VEY G. A. HARVEY & CO. (LONDON) LTD., WOOLWICH ROAD, LONDON, $.E.7 


Telephone: GREenwich 3232 (22 lines) 
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Deep draw work a speciality 


Also milling, drilling 
capstans and assemblies 


Corfield @ Buckle Lid Imp 


TRAPALGAR WORKS . MERT ABBEY 
Tedepsone: vrmerty 1144 (7 lines) 


BIFURCATED AND 


TUBULAR 


IVET 


Zz Z all Metals ¢ Gunishes 
: 2 


S.6 D.RIVET C: 


ARIEL WORKS - TEMPLE ROAD 
ie ee Ce 














fr 


CODING 


“ GODINS "’ Formed Sections 
are produced in 
STEEL - COATED STEEL - STAINLESS STEEL 
ALUMINIUM ALLOY - BRASS, etc. 


and further processed for various articles to your own =| 
; specifications. r 
ms Sections formed from strip up to 16” wide x 8 s.wallil 
. to 30 s.w.g. thick, either in straight lengths of = 
me fabricated to buyers’ requirements, ' 





THE ROLLERS OF STEEL SECTIONS UTD. NEPORT. MON. 




















Invitation to 
RELAX 


This odd-looking crossword, rather like a 
blank from the press, will, we hope, add to 
the relaxation you may already be enjoying 
from the use of our cold rolled steel strip. 
One or two words in it are probably used 
in your work, and to those interested we 
should be glad to send the solution. 
BROAD STREET CHAMBERS, BIRMINGHAM, | Midiand 2700 
8 GOUGH SQUARE, FLEEPST., LONDON, E.C.4 Fleet Se. 3010 

Sheffield 22155 


RUTLAND ROAD, SHEFFIELD, 3 
267 ROYAL EXCHANGE, MANCHESTER, 2 


LANCASHIRE AND CORBY 
STEEL MANUFACTURING CO., LTD 
CORBY 


known by many as — 


Deansgate 748! 


‘Lancs & Corb 


CLUES ACROss 


2 Your n 
ame 
up (8, 4) 's mud if you hold this 


9Y 
Ra ©u can back fishing gear here (4 
_ the right number (3) ‘i 
= or the robot's bed linen? (5, 5 
Quiet instruction (2) ris 
rps Part of a.m. (4) 
> After our ¢ 
ool but fir 
Curls up and finds another a” ; 
- (4, 6, 5 
i You would turn this country (2 ' 
: INCO this one (3) . 
1 A bit of Steel section (4) 
23 Hat amidships (6) 
25 Encountered in It (3) 
~ Wise old bird? (6) 
=. Saint one can visit in Cornwall (4 
ns Lightweight animal (5) | 
To focus attention (8) 
CLUES DOWN 
: Less spectacular Process (4, 6) 
One ultimate Product of | 3 
3 See [5 4 
40 
mf ver what will the foreman do? (3) 
ring to book, as it were (5) 
6 Not much of a word (6) 
7 Turns back in 23 (2) 
= Houses of straw. perhaps (5) 
o “ small advertisements for boys (4 
Ppish one of 12 takes me in : 
—how 





17 
re ag the reverse of close down (4, 2 
ust be put down one by one (5) . 


22 With th 
is th 
character 3) ey measure a wide 


On egg, maybe (4) 
Here the French think of chemicals (3) 
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Mallory electrodes 


keep their shape 





WELD AFTER WELD AFTER WELD AFTER WELD AFTER WELD 


Efficiency in seam welding depends much 
on the performance of the electrodes — partic- 
ularly upon their ability to retain good tread 
contour for long periods without need for costly and 

time-wasting redressing 

Mallory electrodes hold their tread shape excellently. All 
Mallory materials have the characteristic feature of perfect 
balance of conductivity and hardness and give the best 
performance for the longest time. 
There is a Mallory electrode for every resistance welding pro- 
cess anda Mallory holder or fitting for every type of assembly. 


Book 1200 “Mallory Resistance Welding” is free on request 
SPECIALISED PRODUCTS OF 


Johnson 4» 
mua Matthey 


JOHNSON, MATTHEY & CO. LIMITED, controlling Mallory Metallurgical Products Led. 
73-83 Hatton Garden, London, €E.C.1 Telephone: Holtborn 6989 
Vittoria Street, Birminghom, 1 Telephone: Central 8004 75-79 Eyre Street, Sheffield, 1 Telephone: 29212 
W0O2/226 
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TANK & WASHER 
CUTTERS 





AUTOMATIC 
CENTRE PUNCH 


55 SHEET SAW 





ffield) Ltd., and obtainable from your usual suppliers 



















1 ff lf your need is /// lj 
‘ STEEL SEETS | i]; / 
PLATES: ee |) dy 
BRIDGE RA fES | 
JRONAND STEEL , 
MERCHANT | BARS / 1 //. 
| HOOPS —_ i 










/ Eagle Works , 

leneets GREEN if a... 
/ WEST GROMMWICH ys ly / TIPTON I6ll 
oo iy (10 fines) 
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Nore than Skin 
-Deep 


Cruickshank-Pennsalt and Cruickshank-Iridite 
processes give that added protection in depth to 
your products. 

The extensive range of these time proven pro- 
cesses gives you the process to suit your product— 
with economy and reliability of operation. 


Why not write asking for our representa- 
tive to call and discuss how Cruickshanks 
can help in your finishing line? 









processes for 


@ Phosphating 
@ Cleaning 
} 4 De-rusting 





Aluminium pre-cleaning 


TOTS 





ridite 


Chromatic conversion processes for 


@ CopperandBrass @ Zinc 
@ Aluminium @ Cadmium 
@ Magnesium @ Silver 


Processes you can rely on, supported by 
qualified chemists and technical service 
engineers. 


R. CRUICKSHANK, LTD. 
QUISHAN CAMDENST.,BIRMINGHAM 1 
Phone: CENtral 8553 (6 lines) 


Grams: Cruickshank, Birmingham 
“Pennsalt” is a Trade Mark of the Pennsalt Chemicals Corporation, 
Philadelphia, Pennsylvania, U.S.A., licensed to R. Cruickshank, 
Lid., for use in the U_K. 

7 Tridite” is a Trade Mark of the Allied Research Cor 
Baltimore 3, Maryland, U.S.A., licensedto R. Cruic 
for use in the U_K 


ration Inc 
hank, Lid.. 







INDUSTRIES 





——" 


WORCESTER 6 TON 
LARGE DAYLIGHT 
DEEP THROAT 
BENGH POWER PRESS 





12° DAYLIGHT 
7 THROAT DEPTH 


ALSO STANDARD 6,3 & 2 TON MODELS 


Send for Catalogue & Price List to:— 


JONES & ATTWOOD LTD. 


Dept. W.3 


STOURBRIDGE WORCESTERSHIRE 


Telegrams HEAT, Stourbridge Telephones Stourbridge 5/06-7-8 
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demonstrated at your works.. 


PROMECAM $ 
VARIABLE STROKE HYDRAULIC 

BENDING AND FOLDING 

PRESSES 








Invite our mobile showroom and inspect 
these upstroking Hydraulic Press Brakes 
featuring: 


QUICK TOOL CHANGEOVER WITHOUT NEED 

FOR RE-ALIGNMENT—RAPID AND ACCURATE 
SETTING—ADJUSTABLE STROKE AND PRESSURE— 

FULL PROTECTION AGAINST INCORRECT USE— ‘ 
EASE AND SIMPLICITY OF OPERATING 





Broadway also specialises in machines for | 


CUTTING, PRESSING AND TRIMMING 
OF SHEET METAL * BENDING OF TUBES AND BARS 
NOTCHING AND CROPPING 
ASSEMBLING SMALL NUTS AND SCREWS 
SPIN RIVETING AND TAPPING — CAN MAKING | 











D) 
OP > BROADWAY EQUIPMENT LIMITED, 

PARWAY HOUSE, 194-196 FINCHLEY ROAD, N.W.3 

Phone: Hampstead 7476 P.B.X. Grams: Broadquipt, Haver, London. Cables: Broadquipt, London 





FirRST 


the —ge@— name in cutting coolants 





FIRST... introduce translucent soluble grinding 


oils into this country .. .. HOCUT STILL LEADS. 


FIRST... introduce the non-oily rust inhibited 


chemical fluids TRANSPARENT —the sensation 
of the 1952 Machine Tool Exhibition. 


Now 
FIRST wiv an inhibited water coolant that will 


not attack non-ferrous metals— HOUGHTOGRIND 
45—the success of the 1960 Machine Tool Exhibition 


Our service is at your service 


Vatighan ‘cin. 


€ Co Lia 


ut: Birmingham, London 
r, Liverpool, Bristol 


In association with the Houghton 
group of companies all over the 
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DO 
wou 


*" BRAS Ol 


Widths up to 24” in coil 
or length. Specialising in Foil and Shim. To —_ 


British Standard Specifications 265, 266 and 267. 
J.E RATCLIFF 9 LTD 


NEW SUMMER ST., BIRMINGHAM 19 




















Telephone: ASTon Cross 3576 PBX Telegrams: RODENT BIRMINGHAM 19 











aes 


Te Speetol’ SUPER UNICAM CLAMP 


RECO. TRADE MARK (ParinT 

















é : I Illustration alongside me 
v operation Clamp handle 
“¢ is depressed to clamp 







*é AND CAM down the work. 
ACTION if" 


> “4 
he “a 
‘s 6 2 Operator pushes handle 
R to rotate the cam unit 


? for final screw clamping 
Pe to increase pressure. 
Cae : 
ow? ’ ‘ 


€ =~ & 
we 
-_ 





Re 














Clamping is carried 
put instantly at any 
relative position to the 
clamping strap to suit 


the operator. Clamp 





rate 


MODEL 
4500 





ng is just as effective 


3 Easily detachable handle 



















i with the handle to the, is being removed, leav- 

: . 

t rear, to the front, or af 4 ing job firmly clamped 
any other position 2 and allowing cutters to 





pass over work 






a 


rr, Tools “= af 





VEREKER HOUSE, GRESSE ST.. LONDON 
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Hiustrated : Ductin 
for air conditioning 


SPEEDY 
FABRICATION OF 
AIR CONDITIONING DUCTS 


Almost unlimited in its field of application, the *‘ POP" Riveting System is being used UC 

for an ever widening range of assembly operations in the Heating and Ventilating T KER 
industry Requiring only one operation by one operator, working from one side of 
the material only, to set{or clench the rivet, it enables rivets to be set in positions 


inaccessible by other methods THIS COULD BE THE ANSWER TO YOUR a \d 
ASSEMBLY PROBLEMS. We will gladly send you further details on request PO 
GEO. TUCKER EYELET Co. Ltd. Walsall Rd., Birmingham 22B 


Tel. : BiRchfields 4811 (9 lines). "Grams: EYELETS, BIRMINGHAM 


T he trade mark ‘* POP'’ is registered in respect of rivets in the United Kingdom and many RIVE T Ss 





other countries in the name of Geo. Tucker Eyelet Co. Ltd 








—- EX STOCK — 


COILS or LENGTHS. 

COMPREHENSIVE 

RANGE of WIDTHS 
and GAUGES 


POUND ROAD, CHERTSEY, SURREY 


Telephone: CHERTSEY 3451/2/3 


SUMMERS GALVATITE”’ EX STOCK. TO YOUR WIDTH. IN COILS OR LENGTHS 
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the popular THS 201 type in 
5 S$ regular STOCK sizes 
%9' to 2°: § diameters in UNC. UNF. 2BA. BSF. WHIT. 
Deliveries also offered in 15000 /up 
Lots of Type THS 20a 
and special designs such as 





/ , : : Enquiries welcomed 
aN 4 ’ Full particulars on request 

















RONNOQVIST 


@ This type LV inclinable Press is one of the wide range 
now available in this country from Ronnqvist & Soner 
of Sweden. 


@ These presses are characterised by up-to-date design, 
first-class workmanship and the highest quality 
materials. 


Ronnavist Eccentric Presses are made in a number of 
types and range from 16 to 250 tons capacity. 
Ronnaqvist Friction Screw Presses range from 30 to 
750 tons. 


DELIVERY OF MOST 
SIZES CAN BE GIVEN IN 
UNDER SIX MONTHS 


LANCING 
wacuinetooisirp ©: Sole Agents for RONN@QVIST & SONER, SWEDEN :— 


LANCING MACHINE TOOLS LTD. 


COMMERCE WAY :- LANCING,.:-. SUSSE 


Telephone: Lancing 341C 


LONDON OFFICE: 3 Clement’s Inn, W.C.2. Telephone: CHAncery 4074/5 
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“BAG, 
Am up to 84,000 pressings hourly 


BRUDERER Precision Automatic 
Punching Presses 


Available in capacities of 6, 12 and 20 tons. 
Precision Strip Feed with accuracy of ‘0005 in. according to stroke. 
Feeding length infinitely variable to 6} in. 
Stroking Speeds infinitely variable or in steps up to 1400/1500 s.p.m_ 
Round Guideways lapped to ensure greatest accuracy and prolonged 
tool life. 
Reports show that 5 million pressings have been pro- 
duced on BRUDERER presses before regrinding tools 


Exclusive Distributors in the United Kingdom 


Te PRESS ¢ SHEAR 
Machinery Co Ltd 


“172-178 VICTORIA ROAD .- ACTON LONDON W3 
tie f r + I T mMDON TE EX 





Made in Switzerland 









+ + + + * 











“the blade you 
# can fit and forget”’ 


SHEAR BLADES er 
W. FEARNEHOUGH LIMITED 


Garden Street, Sheffield 1 Tel: 23247 Telex: Sheffield 54143 








Established 1832 








/ & 


EST? 1890 


FERROUS and NON-FERROUS 
STEEL SHEETS 


COLD REDUCED BRIGHT AND HOT ROLLED, BLACK, GALVANIZED, 


GALVATITE, SPELTAFAST, ZINC PROTECTED, BLUE 
TINNED, LEADCOATED, STAINLESS 


MEDIUM AND HEAVY MILD STEEL PLATES 
TINPLATES, TERNEPLATES, BLACKPLATES 
WIRE 


, COPPERED, GALVANIZED, WELDING 
BRASS and COPPER 
SHEETS, STRIP, TUBES, RODS, WIRE, SECTIONS 


ALUMINIUM, ph poeta ZING Prasat 


PLANISHED, 


BRIGHT, ANNEALED, TINNED 





WILBRAHAM & SMITH LTD. 


260 GRAY’S INN ROAD, LONDON. W.C.! 


"Phone: TERminus 6400 (I2 lines) Grams: METINGEN, KINCROSS, LONDON” 


a 
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for heavy outdoor all-weather work 


* TWIN CURRENT RANGE 


HIGH range for plate welding . 65 Vat5S0O—-3I0A 
LOW range for sheet metal work 95 V at 40-220 A 
Rated to BSS 638 1953 for 

continuous duty at maximum current Load 20 kVA 


INFINITELY VARIABLE CURRENT CONTROL 


Over the full range. Current setting by handwheel. 
Indication from easily read scales mounted on machine top. 


HIGH POWER FACTOR 


The power factor is within the recommendations of the B.E.A.M.A. 
A built-in capacitor can be supplied if required. 


ROBUST CONSTRUCTION 


Heavily built oil tank, hermetically sealed to enclose 
the vacuum impregnated coils. 


LIGHT AND MOBILE 


Mounted on four wheels, the leading, 
pair swivelling for easy 
manoeuvrability. 


Range of ACTARC Transformers. 

Air and Oi! cooled MEDIA transformers Low Voltage range 65V 50-310 A 
High Voltage range 95 V 40-220 A 

Ol cooled MASTA transformer Low Voltage range 65 V 70-440 A 
High Voltage range 95 V 50-300 A 

Air cooled MONTA transformer. Low Voltage range 50 V 30-200 A 
High Voltage range 90 V 15-100 A 

Two easily selected infinitely variable current —— 

Oil cooled MODULA (Tapped Choke) Low Voltage range 50 V 30-250 A 
High Voltage range BO V 40-185 A 

Suitable for electrodes of the lime-ferritic and deep penetrating types and other 

special electrodes requiring high striking voltages 

All transformers can be supplied for rd voltage supplies for connection to single 

or 3-phase. 50 cycle A.C. systems. 

Special models avaiiabie for other voltages and frequencies. 


MANUFACTURING CO. LTD. 


rs 


ACTARC WORKS « NITSHILI GLASGOW, 5S.W.3 


elephone - BARRHEAD 2293/7 Telegrams - ACTIVARC GLASGOW 


JFFICE 15 HERCIES ROAD, HILLINGDON, MIDI Telephone Unbridge 8651/2 





e STREAMLINED DESIGN e ABSOLUTE RIGIDITY 
e ALL-STEEL CONSTRUCTION e PRECISION BUILT 
e FAST AND ACCURATE SHEARING 
75 cuts per minute 
e FOUR CUTTING EDGE BLADES e MECHANICAL HOLD-DOWN 
Hire Purchase Terms Available 


ny 


KEETON SONS & CO. LTD., KEETONA WORKS, GREENLAND ROAD, SHEFFIELD 9. Sheffield 42961-2-3-4 


CACIIKM A MEMBER OF THE FIRTH CLEVELAND GROUP ‘ sy) 
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PraoovcrTs 


. » » ARE READY FINISHED IN 


PLASMETIC 
on COLMETIC 


PRE-COATED METALS 





@ 


4 


3 
< 
ox 
oO 
a. 
. 
9) 


oated metals 
Y product 
of colours 


s colour © 


e range 
“ abricate offer 


cuss 


ED wiTH EXISTING TOOL. 


NEACHELLS LANE 


Metalon Steels Ltd. 














WILLENHALL 
Telephone: WOLVERHAMPTON 32244 
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FOR THE 
MANUFACTURE 
OF 


PARTITIONING 
KITCHEN EQUIPMENT 
PRAMS 

OFFICE EQUIPMENT 
STAIR RODS 

TOYS 

FACIA PANELS 

SPIN DRYER PARTS 
ELECTRONIC PANELS 
LFTs 

ELECTRIC EQUIPMENT 
VENETIAN BLINDS 
HINGES 

BOXES 

COVER STRIPS 

SHOP FITTINGS 


& HUNDREDS 
OF OTHER 
PRODUCTS 


STAFFS 
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GRANNYS BATH = 


FLAT THINGS y 
Moved BY 4 
VO AUSE 


LIGHT MAGIC 
EYE TO |SEE with 


SW 











FLAT THINGS 
BECOME BENT 
TUINGS 


WHIPPEDOUT BY 
YUDALISER MOQ 


WHICH ARE PUT 
IN ANDO OvuT OF 
OTHER THINGS 


BY MANY UDALISER « oe « rus ts 


UWdalisation 


Press shop personnel prefer 
. Udal. Pity about that 
last word, we were getting 
quite alliterative. Still, you 
can’t leave Udal out of any 
discussion on automation. 
We simply devour problems of 
mechanisation and efficiency 
—big or small. Grabbing the 
nearest stumbling block we 
proceed to turn it into a 
paragon of utility. We Udalise 
it (ha!) 


Taking a bold step forward 
with both feet firmly on the 
ground is only one example 
from our repertoire of auto- 
mative acrobatics. Why not 
call us in and see what we can 


do in your factory? 


UDAL 


GROUP 


J. P. UDAL LTD. 


Interlock Works, 
Court Road, 
Birmingham 12 
Cal: 3114/6 
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Meeting your needs in STEEL SHEET - TINPLATE - BLACKPLATE 


Large stocks of John Summers hot 

rolled and continuous mill cold reduced steel, 
in all qualities. FULL FINISH E.D.D. and 
guaranteed vitreous enamelling grades. 


ON AIR MINISTRY LIST 
OF APPROVED SUPPLIERS AND 
AIR NAVIGATION REGULATIONS 


Stock material re-sheared to 8ft. long 

by }” thick, and thinner. 

Circles are supplied up to 40 in. dia. by 14G 
and thinner. Write for our useful 

brochure : ‘King’s Vade-Mecum’ 1959 
edition, a complete gauge table and 

synopsis of materials supplied. 

Contact our Head Office at :— 





Heavy gauge redimensioning 


PARK STREET - BULL RING - BIRMINGHAM, 5. 


WILLIAM KING LTD ‘phone MIDiand 4044 (4 lines 


or SANDWELL WORKS - WALSALL STREET - WEST BROMWICH 














Crary Strand Beugiten & ¢ ‘phone WEST BROMWICH 2401 (2 lines) 
5. C. Werkey, Principal LONDON OFFICE : 39 Victoria Street, $.W.1. ‘phone ABBey 6873 
‘a 
SHEET +E 
DUPLEX = meta psipogods 
« e 
SHEARS = & 
. ° 
&% $ 
*a 

















wi 
ere ms PERFORATED 
, ’ , 
7 s.w.g. METALS FOR 
INDUSTRY 
Prompt J. & F. Pool Perf 
‘ ‘ 4" oo erforated Metais are today giving 
Deliveries splendid service in over 40 great industries. 
it is first-ciass equipment at the right pr cel 


DUPLEX ELECTRIC TOOLS LTD. ETB 
HIGH STREET, PURLEY, SURREY (Pool 


Phone: UPLANDS 3731 and 8621 —_ T&F POOL LTD 


HAYLE, CORNWALL. Hayle 3213 








cru! e/a 
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AUTOMATIC GUARDS 


FOR LARGE 
POWER PRESSES 


% Designed in accordance with 
Home Office requirements. 


Robust, straightforward design. 


Smooth, positive action. 


+ + 


Ample Adjustment. 





The illustration shows an Automatic Rising Screen Guard fitted 
to a large double-sided press producing car chassis members. 





weoaiseonee | GOLANT Ywspection Ano (Sonrrot LLro 


send atechnica! repre- 


sentative on request. SECURITY WORKS, KINGS NORTON’ FACTORY CENTRE, 
BIRMINGHAM 30 Telephone : Kings Norton 3307 















ESS 
FOR QUICKN 
AND POWER,USE CLAMPS 


BY BRAUER 


The fast and effortless action of BRAUER 

















‘Quick Action” TOGGLE CLAMPS gives powerful, accurate 
holding. They save thousands of man-hours wherever 
they are used in industry. Seen here are types TC.25 

and TC.80 being used on a brazing 

jig for the production of 
instrument panei ftrame- 
works. Send now for 


illustrated catalogue 
BRAUER 
Quick Act and technical data to 


Dept.24, F. BRAUER LTD., 
HARPENDEN, HERTS. 


Toggle Clamy 

at the fact 

F. T. DAVIS 
(King’s Langle Lt 
FWS 


Member of the Cope Allman Group 
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Idle time doesn’t count 
—but Veeder does 


The beavy Duty Counter records strokes or revolutions. 
Ideal for installation on Power Presses operating at speeds 
of 500 /1000 strokes or revolutions per minute. 

Bold easy to read figures with single turn reset device. 
Write for our comprebensive brochure of Counting Devices. 







Electrical and mechanical counters for all purposes 


VEEDER-ROOT LTD 


Division P, King Henry’s Drive, New Addington, Surrey 
Telegrams : Veedermeta Croydon 
Telephone : Lodge Hill 3344-6 





























r D 

H R 

E A 
W 

U | 

Patent applied for N N 

No. 31 597/57 | G 

RIVET BUSH : . 
New type perman insert bust raged fixing. Suitable for R E 
sheet metal, plastic or plywood, All threads up to jin S V 
—— ||: | 
Cc 

guy a L : 


Wy, 
» q 
4, 
® 


Note serrated face and 
indentations left in sheet 


FOR DETAILS APPLY:— 


_| WORSON DIE CUSHIONS L®- 
2H od) ALOE) PONBRIDGE ROAD, | . M., RABONE LANE WORKS, SMETHWICK, 
HAROLD HILL + ESSEX || ST Tel.: SMETHWICK 0939 


ENGINEERING CO. LTD Phone: Ingrebourne 43864 & 43865 
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SHIMWELL’S ‘LONDON’ KNYGHTS... 


| | J London shines in Battle 


In fere of ruste, the enymie stade shelter’ed 
withe dejectione 

While ’ thru the rane, without affraye 

The ‘ London’ Knyghts fayre won the daye 
Then, all tryumphant cride “‘ Huzzay!” 
For ‘ London ’-brande protektion 











| 


eas * 
-+ therefo 
Te take y 
Of stele— thar 20te; Ye who all ¢} 


‘Lo mn” lyng avi 
tyke-coted With ty nm Shetes, hot-dypp ope 
In or lede th A, ed and 

2 








Shete are 
*” a are of grater Stre: us bonded to the 
a sixteen page rochure, Vear and y ethe the 4Zaynst r; “ 
giving full details of the 1er Tavages of 






excellent properties and some 
of the endless applications of 
‘London’ brand sheets, will 
be sent gratis on request 


ONDO oO D 
ONPOy.SHIMWELL & C2? LTE 
WELLINGTON ROAD, LEYTON, LONDON, E£.10. LEYTONSTONE 2281/2 


Speetog Vertical Lift amp | i. a 


REGD. TRADE MARK 











ee 












PATENT No. 


Due to its unique system of linkage, this clamp has two 

Outstanding features Firstly, the spindle travels in a vertical 778865 
direction substantially throughout its travel so that it 

possible to clamp into or through locating holes Secondly it 


can be operated in a very confined space and providing 
there is 4° available behind the component being 


mped, or atotal space of 52. for instance between 


Fully Open Position 
Shows Space Economy. 
This Clamp Can Be Used 
in a Confined Space of 52 


Speed Tools l¢ 





VEREKER HOUSE, GRESSE ST, LONDON W1. Museum 1039/1099 
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SLITTING LINES 


for 


SHEET OR COIL 


@ Widths from 4’ to 60’ 


@ Stock thicknesses 0.001” to 0.15’ 





Decoilers and Recoilers up to 5 tons 
capacity. Hydraulic coil removers. 


Strip Levellers. Scrap Choppers. 
Automatic Cutting Lines. 


Sole Agents for Nobs & Co., Thun, Switzerland :— 


LANCING MACHINE TOOLS LTD. 





COMMERCE WAY LANCING 


LONDON OFFICE: 3, Clements"inn, W.C.2. Telephone: CHAnceryf4074/5 





METAL INDUSTRIES 





 *. 
. 


fs. 
ik 





\ ‘ 
wh ‘ 
. »« « we'll have Lockers 
again of course! 


Long-lasting, hard wearing plates with a wide 
variety of patterns designed to fulfil every indus- 
trial need . .. with ali holes and slots clearly 


punched and free of burr. 


Fully descriptive illustrated literature obtain- 


able on request. 


Telephone PERFORATED METAL DIVISION 
| WARRINGTON WARRINGTON ENGLAND 


_ 34i1 6 


CLUN HOUSE, SURREY ST WC2. Tel TEMple Bar 8559 
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Heavy Duty 
PROJECTION WELDER 


























Welding Capacity: The table area is8’ x8 witha throat 
f8° anda maximum piston stroke of 3", giving 
h is variable from 0°—15’. 
Robust Construction : The frame is heavily built in 
eliminate deflection due to the high pressures 
jection welding. This ensures consistent 
’ Precision Head Design : Heavy, vertical vee les ac- 


1ide the ram assembly which is coupled to 
acting air cylinder by a thrust rod which 
adjustment of the table gap. An air re 
ind pressure gauge permits adjustment of the 
sure up to 3,000 lbs. at 80 P.S.I. line pressure 


i head descent avoids premature flattening 


Bottom Table Assembly: Of rigid construction, read 
t to accommodate large assemblies whi 


ina irate alignment. 


Electrical Sequence: Two 


tons permit the choice of various operating 


ynvenientlyplacedinit 
A range of electronic timers is available 


triable slope and multi-heat comprehensive 


r difficult materials. 


A wide range of welding equipment is available from miniature bench machines for fine wire 


wo 


| Rigges” = 
Siemens-Schuckert > 
(Great Britain) 






work and filaments, to air operated 
machines for spot or seam welding. 


Faraday Works - Gt West Rd Brentford - Middx 
Teleph ISLeworth 2311 
Grar eme lyn Brent/ 1, Hour 

BIRMINGHAM: Tel: Midland 8636 - CARDIFF: Tek Cardiff’ 72094 
SHEFFIELD: Tel: 27218 - MANCHESTER: Tel: Altrincham 2761/2 
NEWCASTLE: Tel: Wallsend 623461, 624514 - GLASGOW 
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7m sheet metal structures 


spinnings and pressings 


Long experience of aircraft and precision engineering 
generally, the right facilities and the service of craftsmen, 
enable us to produce work of unequalled quality—we 
specialise in precision-built prototype and experimental 
work as well as quantity production) of large or small 
structures and components, including ‘operating gear and 
associated mechanical equipment. 


We are also makers of jigs and fixtures, press and die casting 
tools, plastic moulds, assembly and drill fixtures, etc.—in fact 
we can provide you with a very complete engineering service. 








Subsidiary Companies 
Cornercroft (Plastics) Limited. 
The Metal Spinning Co. Limited. 
Jomes Beresford & Son Limited. 


NCS3i2 








SHEET METAL MOTORIZED POWER GUILLOTINES 


WORKING 8 ft. x ain. 6ft. x } in 


6 ft. x 4 in. 4ft. x in. 


MACHINERY ) 2ft., 3ft., 4ft., Sft. x Zin. 
OF EVERY DESCRIPTION 


© 
WHEELING MACHINES 
POWER & TREADLE 
GUILLOTINES 
BENDING & FOLDING 
MACHINES, ETC. 
SPECIALIZED ROLLING 
MACHINES 


* 
Send your orders to the 
Pioneers with the Trade 
Wide Reputation. 


GEORGE 
KENDRICK.it., sraprorn st., BIRMINGHAM, 5 ft. x ein. 


Guillotines 
Telephone: Midland 1648 
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First Class Strip- 


Wherever Welshmen gather all over the world, the 
name of " The Bluebirds” will crop up for Cardiff 
City, with their famous strip of royal blue and 


white, now back in the First Division after an 

ibsence t three seasons 

Early the 1900's. an amateur soccer club was 
ned in the rugby union stronghold of Cardiff 


i it was known as “ Riverside Footbal! Club 
From this Club, Cardiff City A.F.C. was formed 
1910, and were elected to the Second Division 
{ the Footbal! League from the Southern League 
1920, gaining promotion to the Premier section 
at the first time of asking 
For some years then they were the talk of Britain 
for they not only finished runners-up to League 
Champions Huddersfield in 1924 (beaten by goal 
average only), but in 1927 they became the only 
Club to take the F.A. Cup out of England after 
having reached the Final two years previously 
Evil days followed, but with typical Weish 
»urage, The Bluebirds" fought back and to-day 
are rated among the elite of soccer once more 
indeed, their future appears to be as bright as 
their well-known strip ! 





Bright STEEL Strip 


CONSISTENT EXCELLENCE is the basic quality for which 
another kind of first class strip has 

also become famous... BRIGHT STEEL STRIP — stocked 
and supplied by HEMMING. 


ALL STOCKS ARE PROCESS-PROTECTED 
FROM RUST AND CORROSION 


SAVE CAPITAL AND PRODUCTION SPACE BY 
ORDERING STEEL CUT TO YOUR SPECIFIC 
REQUIREMENTS, AS AND WHEN YOU NEED IT. 


IMMEDIATE DELIVERY BY HEMMING LORRIES. 

Bright Stee! Strip — Mild and Spring, Coils and Lengths. 

Bright Anneaied Spring Steel Flats. 

Silver Stee! Round and Square 

Bright Flattened Mild Stee! Wire, with Round and Square Edges 


J.A. HEMMING LIMITED 


4 Park Rd., Moseley, Birmingham 13. 
. Tel: Birmingham SOU 4511 (five lines) 


Works: Orchard Street, Oldbury 
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ROBERTSOS!S 


SLITTING HIGHLY-FINISHED 
STAINLESS STEEL 








tograph by irtesy of Firth-Vickers St: 
Stainless steel strip is de-coiled from the drum on the right and passes 
through the slitter to one, two, three or four re-coiling drums 

Other drums handle the inter-leaving paper. 


The operations are controlled from the desk on the left 


W.H. A. ROBERTSON & CO. LTD., Bedford, England 


») 


GUILLOTINE AND ROTARY FLYING SHEAR MACHINES, AND TORRINGTON METAL WORKING MACHINERY WT 


LICENSEES FOR THE BUILDING OF SENDZIMIR COLD REDUCTION MILLS AND PLANETARY HOT MILLS, HALLDEN 


? 
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Fastenings! 


Whatever you make, you are pretty to you—one of them may be the answer to 


certain to be using Spire speed fasteners an assembly problem that you hadn't 
of one sort or another. But we want to associated with Spire fastenings. We are 
remind you that there are now over 600 always happy to examine your product 


different types. Some of these may be new’ and make specific recommendations. 


Call in our Technical Representative—he’s a fastening expert. 


Enquiries to: SIMMONDS AEROCESSORIES LIMITED 
SPIRE SPEED NUT DIVISION 
BYRON HOUSE, 7/9, ST. JAMES’S ST., LONDON, 8.W.1 
Tel: WHitehall 5772 
Head Office & Works: TREFOREST, PONTYPRIDD, GLAMORGAN. 
Branches: Birmingham, Manchester, Glasgow, = 
Stockholm, Copenhagen, Ballarat, Sydney, 
Johannesburg, Naarden, Milan and New York. 


A MEMBER OF THE FIRTH CLEVELAND Group 
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new cylinder 


—specially designed for arc welding 

A Carbon Dioxide cylinder of new construction is now avail- 
able. When full with 50 lbs. of liquid CO, it will weigh little 
more than the present full 28 lb. cylinder—much easier for 
handling and storage 

The cylinder, fitted with a plastic syphon tube and used in 
conjunction with the heater, ensures constant moisture 
content throughout withdrawal. (In a conventional cylinder 
considerable variation in moisture content is inevitable.) 
The new 50 Ib. cylinder will be specially painted, labelled and 
handled to avoid confusion with other types 


SUPPLY Bulk Liquid and Cylinders 
STORAGE Installation and Maintenance 


THE DISTILLERS COMPANY LIMITED - CHEMICAL DIVISION 
Carbon Dioxide Department : Devonshire House 
Piccadilly - London W1 - MAYfair 8867 

Sales Offices 


Southern Area 
Broadway House, The Broadway, Wimbledon SW19. I 
Northern Area: Queens House, Queen Street, Man 





tow wold you make This part 7 


30 PER MIN 30 PER MIN 30 PER MIN 30 PER MIN ,30 PER MIN 30 PER MIN 


SIDE PIERCE SIDE PIERCE 





WAP aE 


Whe fasledl wag - with, i 
@/p) HIGH SPEED , gomlcl _ 


cys 


DIEING PRESSES 


High speed presses and CVA built 
progression tools form the most 
efficient unit for economic press 

production. 


. 
COMPLETE 


120 PER MIN 


DIEING PRESSES 


10 to 100 tons capacity J Sven a 


(MACHINE TOOLS) LIMITED 


GARANTOOLS HOUSE - PORTLAND ROAD - HOVE - SUSSEX 
Telephone: HOVE 47253 Telegrams. Garantools, Portsiade 


LONDON - BIRMINGHAM - GLASGOW - MANCHESTER - BRISTOL 
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“BI-NICKEL” 


a dual nickel system 


employing 





Semi-Bright Nickel Process 
which produces a soft, ductile, sulphur-free deposit, 














in conjunction with 





Bright Nickel Solution 











Both N2E and 66, possess good levelling 
properties; can be filtered continuously 
through active carbon; produce bright, 
clean deposits in recessed areas. 


For zinc alloy die-castings use 
Efco-Udylite N2E semi-bright nickel plus 
Efco-Udylite 66H bright nickel. 





ELECTRO-CHEMICAL ENGINEERING CO. LTD. 


SHEERWATER, WOKING, SURREY. Telephone WOKING 5222-7 
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PRESS BRAKES 


for PIERCING, NOTCHING and BENDING 


For making sharp bends in 
dead straight lengths—and for 
forming section in all metals, 
in all thicknesses up to 20 ft. 
wide—Bronx Press Brakes are 
faster and more versatile than 
folding machines. They can be 
tooled for Seam - locking, 
punching, shearing and notch- 
ing. Range of sizes from 10 to 
1,000 tons pressure. 


IIlustration on right shows a 
Bronx Press Brake bending 
8 ft. long edges on water- 
cooler panels at Visco Engin- 
eering Co. Ltd., Croydon. The 
previous operation in the pro- 
duction cycle—on a Bronx 
Press Brake with Bronx Tools 

was piercing six % in- 
holes and making 12 in. notch 
in one operation on 12SWG 
Mild Steel Plate. 


No matter what make of Specialist Manufacturers 
Press Brake you use, our also of Plate Bending 
FREE TOOL SERVICE is Rolls, Guillotines, Tube 
at your disposal. Please Straightening Machines, 
send for our explanatory Bar Reeling Machines, 


leaflet. Large stocks of Roller Levellers, etc. 
Tools are held for im- 
mediate despatch. Write for Catalogues. 


BRONX ENGINEERING CO. LTD., LYE, WORCS. 


Telegrams: BRONX, LYE Telephones : LYE 2307 and 2308 
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W. BARNS & SON (HOLLOWAY) LIMITED 
are proud to announce their hundredth anniversary. 
They extend thanks to their many clients for valued 
support in the past and, with the opening of their 
new extension last year, assure them of continued 
and even better service in the future. 


WIRE WEAVING PERFORATED METALS 


W. BARNS & SON (HOLLOWAY) LIMITED, Globe Works, Queensland Road, Holloway, N.7 
Telephone : NORth 3347/8 Telegrams: Perforation, Holway, London, 
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Where STRENGTH 


and 
LIGHTNESS 
combine 


Like the industrious ant, a John Thompson transport 
pressing is called upon to bear loads and stresses several 
times its own weight. With skill, technical knowledge 
and unique experience, John Thompson specialists 
design pressings that produce maximum resistance to 
shock and stress, with a minimum thickness of metal 
This economy of metal enables John Thompson to 
produce pressings, to extremely accurate dimensions, 
with similar economy in cost. 


For the past 50 years John Thompson have supplied 
pressings and components for motor and commercial 
vehicle and rail transport purposes to all leading 
manufacturers in the transportation industries. 


JOHN THOMPSON 
MOTOR PRESSINGS LTD. 


For detailed information write or phone : 
John Thompson Motor Pressings Ltd., 
Wolverhampton 

Telephone : BILSTON 41121 





WHITEHEAD 





COLD ROLLED STEEL STRIP 






for all purposes up to 21 wide 


IN ALL THICKNESSES 
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ANOTHER RHC)DES WINNER! 


Shere 


Still greater accuracy and 
vastly improved tool life 
with this 


PROJECTION 


BLANKING 
PRESS 


By devices which ensure a clean 
cutting action without the punch 
ever actually entering the die, tool 
life is much prolonged and at the 
same time work of great sharpness 
and accuracy is produced. 

Full particulars on application. 


Ideal for applications, such as armature 
laminations, where tools are delicate and 
costly. 


OF WAKEFIELD 





JOSEPH RHODES AND SONS LIMITED 
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V-Belt Drive and F enner SpacesaVer, 


WEDGE-Belt Drive Wedge-Belt Drives are 


for the same job SLIMMER, LIGHTER, SHORTER, CHEAPER 
@ Width and weight now reduced by a half 


and cost by at least a fifth, without loss of 

strength or durability 
@ Modern materials and a new belt sectior 
give a much greater power capacity 
SpacesaVer Wedge-Belts make full use of 
the strength and flexibility of Terylene 
cords. These are bonded to a synthetic 
rubber which keeps them exactly where 
they can do most work with least stress 
to themselves. This rubber provides heat 
and oil resistance and adequate electrica 
nductivity at no extra charge. New 
pulley designs take full advantage of 
modern casting methods to give stronger 
yet lighter pulleys. All have Taper-Lock 

K and easy fixing facilities 

Belt sections 2 (Alpha) and 
f 


7 “nee 
wo Wedge 
cover all normal drives up to 200 


(Beta 
rse-power Belt engtns ina pulley 
meters are yased on Internatior 
Jardisation principles. Your com 


ted fron 


tar 


ne reading in the SpacesaVer 
135,20. Send for it now. 


HERE IS THE PROOF 


MOTOR DRIVEN V-BELTS AND 
be | — PULLEY PULLEY FACE WEDGE-BELTS CENTRE 
DIAM DIAM WIDTH USED DISTANCE 








V-Belt ;: 63 34 5—A29 75 
Wedge-Belt 3°15 ; 3 Alpha 280 7 
SAVING : % $ 

V-Belt i 24 "5 6—B65 
Wedge-Belt 53 106 23 6 Alpha 560 


SAVING 


5 H.P. 














WEDGE-BELT DRIVES 


MADE ONLY BY 


Fenner 


J. H. FENNER & CO. LTD. HULL 








MAME AND POSITION 
Catalogue /35/20 
details drives 
up to 200 h.p 
Send for it 


A 


YU 


FIRM’S ADORESS 





THE LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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We 


ETS 


& CO. LTD. 


ST. MARKS STREET, WOLVERHAMPTON. Groms- Attention W'ton 


Nerthern Enquiries : CASHMORE. SPARROW (STEEL SHEETS) LTD., MOSSLEY, MANCHESTER Tel: Mossley 483 
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CUTS COSTS IN 
TRIMMING PRESSINGS 


Illustration shows internal edge of sink unit being trimmed and part formed. 


The 


QUICKWORK Stamping Trimmer 


TRIMS-BEADS-FORMS 


4 you make pressings consider 
these productive features — 


The cost of machine complete with tooling is less than press trimming dies alone 
for some jobs. 


It will put a bead in pressings, sometimes in one operation with trimming, and 
often difficult by other methods. 


A combined trim and form on some jobs can take out slack in pressings. 


Sometimes saves much floor space, otherwise occupied by stacks of pressings piled 
round presses for trimming operations. 


Made in four sizes, to handle from 18 gauge to #,” sheet. 


Send for illustrated booklet 


THE OLIVER MACHINERY CO. LIMITED 


19%6 DEANSGATE MANCHESTER 3 - Tel: BLACKFRIARS 2950 - Grams: UNRIVALLED MANCHESTER 
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‘ y. 


ie 


Phe results of Research and metallurgical 
skill ultimately find their way to. the 
r and furnace man in paper form 
of the team, his is the inborn 
the manual skills, his the sixth 
tr inslates the test tube, 
mnicrograph and the paper work into 


5 theld’s finest illoy stecls. 


FIRTH. BROWN 


ALLOY STEELMAKERS - FORGEMASTERS~ STEEL FOUNDERS - HEAVY ENGINEERS 


THOS fier s 7 BROWN mit sHErriE enciane 
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Bolts, Nuts, 

Set Screws, Studs, 
Machine Screws, 
Wing Nuts, Dome Nuts, 


Flat and Spring Washers 


FREDERICK MOUNTFORD (BIRMINGHAM) LIMITED 


Fremo Works, Moseley Street, Birmingham, 5 
Telephone: MIDiand 7984 PBX. Telegrams: ‘FREMO,’ Birmingham 
Codes ABC 5th edition Marconi International 
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BY-PASSING 


trouble and cost 





AIRSCREW BIFURCATED FANS are specially 
designed to handle hot or corrosive gases. 
The split casing of these direct drive axials 
enables the gases to by-pass the motor, 
thereby protecting it from their effects and 
lengthening its life. Bifurcating also makes 
possible the simple installation of these fans 
in line of ducting, without need for curn- 


bersome and costly belt drive or extended 





spindle. 
Other advantages of isolating the motor 
_ 


compartment are easy access and the fact 


that the motor can work at near ambient 


; 
ALrsCcrew 


Please write for details to: 

ly. I lied t t THE AIRSCREW COMPANY & JICWOOD LIMITED 
8 1Y. sarger sizes 8 ,] 8 ers rec 1re- ‘ 
supply ‘ger sizes supplied to custom equil WEYBRIDGE SURREY * TEL: WEYBRIDGE 2242/7 


ments. Casings in heavy welded mild steel, and “ 
tmepeiiesn tn cant elumiatem elieys. Finish can be Manufacturers of all types of Axial Flow, 
varied to suit the particular application. Centrifugal, Aircraft and cooling Tower Fans. 


wes—92 


temperature. 


12°27" diameter with motors for 400, 3 phase, 50cycles 








1960 SHEET METAL INDUSTRIES 








for 


OHEN'S 
OHEN’S 


for 


CRAP 


SONS AND COMPANY LIMITED 


RAW MATERIALS DIVISION 


Experts in Scrap since 1834 


WOOD LANE, LONDON, W.12° Phone: Shepherds Bush 2070 * Grams: Coborn, Telex, London 
And at 600 Commercial Road, E.14 * Canning Town, E.16 * Southall, Middx. * Bath * Belfast 
Glasgow * Hebburn Kingsbury * Leeds * Luton * Manchester * Middlesbrough ~ Sheffield 
Southampton * Swansea * Brussels ~ Dublin * Mombasa * Nairobi * New York * Sierra Leone 

Singapore * Takoradi 8Mi/564/ x21 








The U.X. Alloy Indefinite Chill Roll offers the 
maximum resistance to firecracking and spalling in the rolling 
of PLATES. U.X. has been outstandingly successful The U.X. Alloy Roll 
when used for work rolls in 4-High Reversing Plate Mills and is described fully in our 
also in the earlier stands of 4-High Continuous Hot brochure ** ROLL 
Strip Mills. The alloys present ensure that the rolls wear MAKING,” which shows 
with the minimum fall-off in surface hardness until this and many other 


the working life is completed. types of roll manufactured 
by DAVY-UNITED. 


DAVY AND UNITED ROLL FOUNDRY LIMITED 
BILLINGHAM, CO. DURHAM 
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in the 
Desoutter 


season! 


always 
as crowded 


as 


this ? 


*But then, it’s always the Desoutter season! 


DESOUTTER DIE SETS 


Immediate delivery to all areas. Ring Colindale 6346 


DESOUTTER BROTHERS LIMITED, 121 HAY LANE, KINGSBURY, NW9. GRAMS: DESPNUCO, HYDE, LONDON 
CRCIIE 
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These new PRESS EQUIPMENT 


COIL REELS 


bring you more accurate 
strip control 


This new range of medium and heavy British 
designed and made coil reels, for decoiling and 
rewinding, includes free-running and motor- 
ised models for coils up to 36” wide and 
5,000 Ibs. weight. Self-centring mandrels 
accommodate wide range of core diameters. 
Non-motorised machines have a detector arm 
controlling a pneumatic disc brake to prevent 
over-run. Powered models have automatic 
steplessly variable speed control. 

Additional features include track mounting, 
hydraulic rise and fall of mandrel, and coil 
loading car equipment. Send now for full 
details. 


PRESS EQUIPMENT LTD. 


Hunters Vale, Birmingham 19 Tel : Northern 4823 
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MF lyctite—plastic bonded 


to steel has put a new 
face on Prestcold Farmoor 
frozen food cabinets 


SOMETHING NEW IN SHEET STEEI ready surfaced with 
durable vinyl in the colour of your-choice, all set for fabrication 
that’s Stelvetite. It can be cut, deep drawn, folded flat and welded 
and the hard-wearing vinyl face which Stelvetite shows the world 
will resist oils, detergents, acids—and time. It comes in a wide range 
of colours and textures. It is made into vehicles, partitions, ceilings, 
furniture, kitchen equipment, wall cladding and drunr s all of 
them colourful and durable. In production costs alone Stelvetite is 
a money saver. Investigate it! 
/ 


-<stitiay 5 F 
t ; stcald dir ) *ressed feel ompany\ 1... Swansea, Glam 
} X > ‘ 
\ | STELVETITE*—made in co-operation with BX Plastics Ltd— 


yA by John Summers & Sons Ltd. 
~Z i” who produce over 52,000 miles of sheet steel every year 


Write to us at Dept. SM. Shotton, Chester, forfull information 


Plastic bonded to Steel * Acciated by the Cam ' Desian for * Destan Index 
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THE SCIENTIFIC APPROACH 


Multi- channel oscillograms being made of the 
performance under load of a Cowlishaw Walker 
steel frame eccentric press at the Manchester 
Works of Associated Electrical Industries Ltd. 
This meticulous graphical analysis of the per- 
formance of this new range of eccentric presses 
of advanced design guarantees to the user: — 
higher productivity, better pressings and longer 
tool life. 


-—-«s§ SR 
COWLISHAW WALKER AND COMPANY LIMITED 


BIDDULPH, STOKE-ON-TRENT * Phone: Biddulph 3254 - London Office: 117 Victoria Street, Westminster, S.W.1. Victoria 5472 
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BRITISH ROLLING ee on LIMITED 





COLD-REDUCED 
HOT-ROLLED 


Black or Galvanized, also 
plates up to jin. inclusive 


WOLVERHAMPTON 


ROYTON 


-.- SPENCER, 





°o oO 
ieee «ted H. F. SPENCER & CO. LTD., WOLVERHAMPTON 
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“ Harmony in Fundamentals” ...... .791 Fundamental Knowledge Relating to 
Processes for Deep Drawing and Press- 
. - . Se ie 'n-3 iediduce Ge ets ; 831 


H. T. Coupland, B.Sc. (Eng.), Ph.D. 

Institute of Sheet Metal Engineering . .792 yaad ye tage the a ae of deep- 
; drawing the author considers the mechanism of 
Forthcoming activities. the process, friction and lubrication and their 
effects and the effects of drawing speed etc. The 
importance of analyzing the essential modes of 
deformation in a pressing operation is stressed 
This paper was one of a series of lectures presented 


Production Procedures at the Beacon 
Works of John Thompson (Motor 


Pressimgs) Ltd.—2Z...........sceessssevees 793 at the Wolverhampton and Staffordshire College 
In this instalment a general description is given of of Technology under the general ttle of **The 
the company’s technique in the production of Technology of Deep Drawing and Pressing.” 


motor-car frames. Details are given of typical 
tools etc. and reference made to a particular frame 


wiz. that for the Rover 80 and 100 models. The An Introduction to the Theory and 
following instalment will be a detailed description Practice of Flat Rolling—3.............. 837 
of the production of the Austin “‘Gipsy” frame in The late C. W. Starling, B.Eng., A.M.1.Mech.E 


the assembly of which automatic CO» welding 1s 
extensively used In this chapter of his book the author deals with 
forces on the material being rolled. Flow of 


material in the roll gap, speed of the bar in the roll 


Control of Press Shop Operations........ 799 gap, effect of friction in the roll gap, position of 
Recently Fisher and Ludlow Ltd., Birmingham, the neutral point, maximum draft, rolling load 
have installed a umique control system by which it and torque, the plastic curve and specific roll 
is possible not only to “‘see’’ when the heavy presses pressure are considered 


in the press shop are in operation, but also to record 
output, type and time of breakdowns etc., and to 


analyze results so that maintenance can be Sheet Metal Data Sheet—11. Sheet-metal 
improved. Many other advantages, which arise end joints . th « fae facing page 846 
from the use of this system, which is described in Th le elena ae panite d hee 
detail, are also given us is the eleventh in the series of data s veets 
— : specially compiled for ‘‘Sheet Metal Industries 

by J. W. Langton, M.B.E., B.S¢ Lond 
British Welding Research Association... .808 M.1.Mech.E 
Some extracts from the 15th Annual Report. 

Sheet Metal News ivinneaman 849 to 857 
Expansion of Rolling Facilities at the 
Rogerstone Works of Alcan Industries ae 
scedcckncchaeneieet hoeetne eas ene neeee New Plant and Equipment..... 858, 860, 862, 
In addition to a 144-in. plate mill, a number of 864, 866 


major developments have recently taken place in 

the continuous rolling line at Rogerstone. The . 

original works was fully described in 1953 in Classified Advertisements .............. 119 
**Sheet Metal Industries’; this article details the 

new installation and also lists the products 

available Sion 6p ROPGETOOED . oc.oo asd ivesiecsaczad 124 
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Does it appear to ‘cock-a-snook’ at 
normal engineering practice by 
hanging together with great strength 
and without visible means of support ? 
If so, your pet products are probably 
enjoying, already, the profitable 
benefits of Birlec furnace brazing 
Even so, you may still be surprised 
at the number of tiresome threading, 
rivetting, welding and other assembly 
operations which, with intelligent 
design, can be replaced by simple, 
strong copper-brazed joints requiring 
only unskilled assembly, 

Birlec brazing furnaces have been 
developed over many years and 
include both batch, belt-conveyor 
and roller hearth types in a range of 
sizes to suit virtually any production 
needs for automatic, flux-less, 
pressure-tight joining of steel parts 
Ask your pet typist to send for 
further information 


furnaces for every heat treatment 


AEI-Birlec Limited 


Tyburn Road~- Erdington: Birmingham 24 


Telephone: East 1544 Telex No: 33471 
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ITH the vast amount of scientific develop- 

ment and research now in progress 
throughout the world one of the most difficult 
tasks for the technologist is to keep abreast of 
developments in his own sphere. He un- 
doubtedly belongs to one or more technical 
institutes or institutions, he reads the published 
papers from these, and also he reads the technical 
journal covering his field, but whether this 


allows him effectively to keep up to date is 


another matter. Unfortunately, with the in- 
creasing flow of published material from 
countries abroad, the task of making a true 
assessment of the value of foreign work, 
particularly that written in the more unusual 
languages, is becoming more of a problem. 

Much effort is being expended in the West 
to the translation of reports of work being 
carried out in Russia, for example, but valuable 
though this is, the publication of the results of 
individual developments still does not make it 
possible to estimate the extent to which these 
developments are being used in practice. 

The answer to this problem is, of course, 
to ‘“‘see for oneself”, and this was the 
method decided upon by the British Welding 
Research Association. A party of four senior 
members of staff recently travelled to the 
U.S.S.R. and visited four research institutes, 
a higher technical school, and the welding 
exhibition in Moscow. At the same time, six re- 
presentatives of the Association visited three 
industrial welding establishments. 

It was apparent, from the written and verbal 
reports given by members of the party that this 
visit had modified their views on various 
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aspects of welding quite considerably. It was, 
however, the attitude of the U.S.S.R. to 
welding that appeared to give the greatest food 
for thought. For example, 1,200 new welding 
technologists become qualified each year, and 
it was considered by the B.W.R.A. party that 
the usual delay between the development of a 
new process or method and the availability of 
equipment for industry is extremely short, due 
probably to the research workers having 
excellent facilities at their disposal for the 
manufacture of prototypes and production 
machines; however, this opinion does not 
entirely agree with the report of the B.E.A.M.A. 
delegation who also made a similar visit. 

There is, it appears, in Russia a clearer 
realization of the key role played by welding in 
all industries than there is in the U.K., but the 
main emphasis is placed on problems arising 
in the application of new processes rather than 
on fundamental work undertaken for the sake 
of increasing knowledge. If by this one is led 
to assume that Russia depends to a great 
measure on fundamental work in the West to 
satisfy her needs, then this is an interesting 
attitude. Finally, no works carrying out welding 
is allowed to operate without a welding tech- 
nologist on the staff. This seems a very 
logical arrangement that could well be more 
widely adopted. 

As a footnote, however, one must mention the 
fact that, by all reports, design for welded 
construction is no further advanced than in the 
U.K.; lack of realization of perhaps the most 
“fundamental” of all problems in welding 
seems to be in harmony throughout the world! 
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@ Forthcoming Activities 


METAL ENGINEERING 


SPECIAL CONFERENCE ON 
COLD EXTRUSION OF STEEL 
DEFAILS have now been released of the Special 
Conference on Cold Extrusion of Steel which is 
to be held in Sheffield on November 21 to 23 next. 
All technical sessions will be held in the Memorial 
Hall of the City Hall, Sheffield. 

Admission to all Technical Sessions is by 
TICKET ONLY which are available without charge 
to Members of the Institute of Sheet Metal 
Engineering and of the National Association of Drop 
Forgers and Stampers. Non-members of these 
bodies are welcome to attend on payment of a 
registration fee of 3 guineas. Buffet Luncheon will 
be available on each of the two full meeting days 
and preprints of the papers will be circulated prior 
to the Conference to those who apply for them. It 
is expected that a number of films will be shown 
during the meeting and facilities are also being 
provided for the display of exhibits demonstrating 
applications of the process. 

Application forms for tickets for this meeting are 
available from the Hon. Secretary, Institute of 
Sheet Metal Engineering, John Adam House, 
John Adam Street, Adelphi, London, W.C.2. 

The full technical programme of the Conference 
is as follows: 


Monday, November 21 

Ist Technical Session. 

Paper—‘‘ ECONOMICAL USE OF COLD FORGED 
COMPONENTS,” by Dr. Ing. H. D. Feldmann 
(Cold Forging Ltd.) 

Paper—‘‘ EXPERIENCES IN THE INDUSTRIAL 
PRODUCTION AND USE OF COLD EXTRUDED 
STEEL COMPONENTS,” by R. E. Okell (Forgings 
and Presswork Ltd.). 


2.30 p.m. 


Tuesday, November 22 

9.30 a.m. 2nd Technical Session. 
Paper—‘‘CoLD FORMING OF STEELS,” by 
F. Griffiths (British Motor Corporation Ltd.). 
Paper—-‘‘ Toots FOR COLD EXTRUSION,” by 
R. A. P. Morgan, W. S. Ketchin and A. E. 
Walmsley (Royal Ordnance Factory, Birtley). 
Paper——** CoLp ExTRUSION OF SMALL SYMMET- 
RICAL AND ASYMMETRICAL Parts,” by Prof. 
Dr. Ing. O. May (Technische Hochschule, 
Stuttgart. 


Buffet Luncheon. 

3rd Technical Session. 

Paper—‘‘ PressuRE EcoNoMy,” by Melvin 
Verson (Verson Allsteel Press Co. Inc.). 
Paper—‘‘ DEVELOPMENT AND PRESENT POSITION 
OF INSTALLATIONS FOR THE MANUFACTURE OF 
Co_p ForGED COMPONENTS,” by Dr. Ing. 
H. D. Feldmann (Cold Forging Ltd.). 


1.00 p.m. 
2.30 p.m. 


Wednesday, November 23 

9.30 a.m. 4th Technical Session. 
Paper—‘‘ AN EXPERIMENTAL 
INTO THE COLD EXTRUSION OF STEEL,” by 
H. Li. D. Pugh, M. T. Watkins and J. 
McKenzie (National Engineering Laboratory). 
Paper “‘ SOME INVESTIGATIONS INTO THE COLD 
EXTRUSION OF STEEL,” by F. Howard, H. A. J. 
Dennison and N. S. Angus (Production 
Engineering Research Association). 
Buffet Luncheon. 
5th Technical Session. 
Paper——‘‘ PHOSPHATE COATING AND LUBRICAT- 
ING STEEL FOR COLD EXTRUSION,” by D. James 
The Pyrene Co. Ltd.). 
Paper—-‘‘ Toot MATERIALS FOR COLD ExTRU- 
SION,” by A. W. F. Comley (Wilmot Breeden 
Ltd.). 


MIDLAND BRANCH TO HOLD 
MEETING IN COVENTRY 

N November 30 the Midland Branch is breaking 
new ground by holding an additional meeting 
iM Coventry. Normally Midland Branch meetings 
are held in the centre of Birmingham, but it became 
apparent some years ago that this was not necessarily 
adequate to cater for the entire membership of the 
Branch, which extended widely over the Midlands 
area. Consequently a meeting was held in Wolver- 
hampton at the commencement of the 1958-59 
Session and this led to the formation of the now 
thriving Wolverhampton Section of the Branch. In 
taking this month’s meeting to Coventry, the 
Branch aims to interest the considerable number of 
member and non-member firms in the area who are 
users of sheet metal and it may well prove as a 
result of this meeting that a Coventry Section of the 
Branch would also be a viable project. 

The meeting will take the form of a Forum on 
“ Presswork and Its Problems” and the expert panel 
who will discuss questions submitted to them 
either in advance or from the floor of the meeting 
will comprise the following : 

Panel Dies and Large Press Tools—S. Neville 

(Fisher and Ludlow Ltd.) 

Progressive and Small Press Tools—T. Elkington 

(Peter Brasshouse Ltd. 

Materials—D. H. Lloyd (Fisher and Ludlow Ltd. 
Lubrication—E. Reynolds (formerly Amber Chemi- 
cals Ltd. 

The meeting will be held at the Craven Arms, 
High Street, Coventry, at 6.45 on November 30. 
Anyone interested in attending this meeting is 
invited to communicate with the Hon. Secretary of 
the Midlands Branch, Mr. E. N. Salmon, The 
Austin Motor Co. Ltd., Longbridge Works, 
Birmingham, 31. 
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Production Procedures at 


the Beacon Works of 


JOHN THOMPSON 
MOTOR PRESSINGS Ltd. 


Continued from page 


CAR FRAME PRODUCTION 


Introduction 
NE of the products for which the John 
Thompson organization is well known is the 
motor-car frame which today is completely different 
in design from those of the early days of motoring. 
Today, also, so-called “‘ chassisless ” or “‘ unitary ”’ 
construction is involved. 

Even in the early days of the automobile each 
vehicle had its own particular frame, and this 
applies at the present time, although to a great 
extent the general principles of construction, involv- 
ing the folded box section, are used for all types, 
including the unitary types ; in these the folded box 
sections are integral with the 
body and run from front to 
rear with the ribbed floor panels 
themselves acting as _ cross- 
members. 

The modern car frame may 

contain up to 200 individual 
components, as shown by Fig. 
23, all welded into a complete 
fabrication, and the use of this 
method of construction based 
on box sections satisfies the 
modern requirements of light- 
ness and rigidity. 

Each individual component 
of a frame will require press 





Fig. 23.—-Rover frame component 
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tools in some form or other, and in a works such 
as that of John Thompson’s great thought is 
given to the economics of production bearing in 
mind the fact that many different frames are being 
produced, some of which are required in relatively 
limited quantities. 

The most important components in a frame are 
the side members which, in general, are upswept at 
front and rear in order to accommodate the suspen- 
sion which, being, in the majority of cases, indepen- 
dent at the front, has necessitated more elaborate 
cross-members to impart the required rigidity as 
in the M.G. cross-member referred to in the 
previous article. 
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Typical side member form dies. A-base; B 
plates ; H=die blocks ; } ejector plates; K 
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Cross-members at other positions have also 
become more complex and have to be designed to 
meet the special features of the chassis layout. 

The use of welding as the main method of 
assembly necessitates the use for each frame of 
specially designed assembly fixtures which can 
accept the various sub-assemblies and the remainder 
of the many other details which are also attached by 
welding. 

Tooling 

At Beacon Works, as might be imagined from the 
wide range of products, the toolroom is very large 
and the majority of tools are made here. 

In general for blank, pierce and form tools mild 
steel is extensively used for the larger components, 
with tool-steel inserts if required. The mild-steel 
sections are flame cut to approximate shape from 
slabs or billets and are then planed to establish the 
working datum faces. They are then marked out 
for profile and passed to shaping or milling 
machines for subsequent operations. 


Pressing 
The majority of components are produced by 
pressing, and machines from 25- to 2,000-tons 
capacity are installed in the press shop. Components 
are designed so that most of them can be produced 
by blanking and forming, but in some cases a third 


operation, clipping, especially on flanges, may be 
required. 

Wherever possible holes are pierced during the 
blanking or clipping operations, or both, according 
to the conditions prevailing, but some holes or 
groups of holes can be effected positionally by the 
stretching of the me.al during the forming operation, 
and such holes are later either jig drilled or pierced 
in a separate operation. 

Piercing holes at as early a stage as possible 
not only effects economy in cost but also makes 
possible the use of the larger holes for locations in 
connexion with the form dies as these give partial 
positioning on the form tool. 

Fig. 25.—-Section of blank and pierce tool 
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Fig. 26 (left).-Typical side- 
member blanking tool 


Fig. 27 (below).—Sidemember form 
and clip (separate operations 


Fig. 28 (bottom, left Blanking 
“shear” 





In addition shear blades for scrap cutting can be 
incorporated. 

When piercing punches and dies are used the 
punches are mounted in the blanking die and the 
piercing dies in the blanking punch, as shown in 
Fig. 25. 

All passenger car frames are blanked (Fig. 26) and 
formed cold (Fig. 27) on mechanical presses, and the 
high pressure required to blank a member up to 
29 ft. 6 in. long makes it essential to ensure that all 
the die sections are securely locked io their respective 
bolster plates. Guide pillars and housings are also 
fitted to the punch and die sections of the tools to 
ensure their correct register when the press is in 
operation. 

If more than one blank is cut at a me or the blank 


is so large that the pressure re- 
quired to shear approaches that 
of the capacity of the press, then 
the cutting edges of the blank- 
ing die are serrated at an angle 
or given “ shear ”’ to reduce the 
pressure required, the reduc- 
tion of pressure required for 
the operation being propor- 
tional to the angle of “‘ shear ” 
(Fig. 28). The “‘ shear ” angle 
is determined by the material 
thickness and specification and 
may range from 2 to 6 deg., the 
larger angles being used for 
thicker materials. Greater 
depths of “steelings” are 
fitted for the greater amounts 
of shear. 
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Forming dies are usually built on to full-length 
mild-steel bolsters for the heavier capacity presses, 
and the first stage in laying out form tools is to fix 
the holes, to ensure a sufficient and even pressure 
to eject the side-member from the tools, and to 
eliminate distortion which might be caused by 
localized pressure. When this position is fixed then 
the outer dimension of the dies can be established. 

Full-length punches and die sidepieces are 
sometimes used but when the wheelbase of a frame 
is required to be of varying lengths, then split 
sections are used, securely locked to mild-steel 
bolsters. Thus, handling, maintenance, and storage 
of tools is facilitated, and it is easy to instal alter- 
native centre sections for the different wheelbases. 
Locking strips for preventing lateral displacement 
of the sidepieces are rebated and bolted or welded 
to the bolster. Ejector plates are normally of mild 
steel. 

When large quantities of any model are required 
it is usual practice to use a double tool (Fig. 29) for 
forming or clipping either side-by-side or end-to- 
end according to the size of the tools and the press 
bed; thus, one right-hand and one left-hand 
member are produced at each stroke of the press—a 
further instance of a method used to reduce 
manufacturing costs. 

Smaller quantities are usually produced by less 
expensive tooling methods with a single punch and 
die, and after pressing one batch the tools, which 
are reversible, are turned over to produce the 
member of the opposite hand. 

In order to reduce production hold-ups due to a 
press breaking down, ejection holes in all tools are 
arranged to a common scheme so that tools can be 
transferred to another press. Continuous flow 
production for long runs is achieved by using one 


METAL INDUSTRIES 





1960 


NOVEMBER 





Fig. 29.—Double tool in press 





press for blanking, a second 
for forming and a third for 
clipping. 

For certain smaller com- 
ponents, such as, for instance, 
a front suspension member 
of the M.G. type previously 
referred to, requiring multiple 
operations to complete, 
several sets of tools are 
assembled in one of the 
larger presses and _ several 
sequential operations per- 
formed at each stroke. 





Sub-assembly Operations 

From the press shop, component pressings are 
taken to the assembly shop where supplementary 
operations are performed to prepare them for final 
assembly. In some cases lamination plates or other 
stiffening members are spot welded on where 
necessary—for instance on the front upsweep of 
side-members, to withstand the stresses set up by 
the engine, gearbox, etc. Channel pieces may be 
welded to form box sections to some side- or cross- 
member, and other components may be spot, arc or 
projection welded in position. Side-members and 
cross-members may be welded by automatic carbon- 
arc or CO, welding. 


Assembly 

From a functional point of view, the welded 
frame has many advantages, but it does introduce 
many manufacturing problems, not the least of 
which is the maintenance of dimensional accuracy, 
bearing in mind the fact that all frames have to be 
produced to extremely close tolerances. 

Wherever possible the frame assembly is broken 
down into as many sub-assemblies as possible, and 
each side-member and cross-member has its own 
individual welding jig and as many details as 
practicable are welded at this stage before passing 
to the main welding fixture. Although some 
distortion has to be expected in a welded fabrication, 
this can be controlled and minimized by the correct 
design of jigs and fixtures and by adopting a suitable 
welding technique and standardizing procedures 
where possible. 

Each assembly has to be treated according to the 
amount of weld metal to be deposited, and fre- 
quently certain pre-setting of component parts is 
necessary to achieve satisfactory results. In many 
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Fig 30 right). —Side-member 
welding jig 

- 

Fig. 31 (be Frame assembly 
elding jig 

2 

Fig. 32 (bottom, right Spot- 


welding lamination plate 








instances the pre-setting can be incorporated in the 
press-tools used for pressing the component, 
although in new production, even with the 
experience accumulated over the years, a frame can 
be slightly short on the overall length and corrections 
have to be made. 

Assembly welding jigs are built up on a single 
central girder member, with location pillars, toggle 
clamps, etc., mounted on cross bearers (Figs. 30 
and 31). Shielded in heavily curtained individual 
booths, the jigs are rotatable through 360 degs. with 
positively locked stations at intermediate positions. 
All the welding cannot be performed while the 
frame is mounted in the jig owing to interference by 
the clamping devices, etc., but the design of the 
jigs is such that a minimum of welding has to be 
effected with the frame out of the fixture, resting on 
a table support. 

Following final welding, and such operations as 
jig drilling of holes not produced at earlier stages in 
the pressing operations, the frame is cleaned free of 
ali weld slag and passed to a checking fixture on 
which such items as engine mountings, steering 
supports and shackle tubes are checked for accuracy 
of position and, when necessary, are corrected by 
manual setting. Tolerances range from 0.03 to 
0.015 in. 
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From datum faces on the 
fixture, the angularity or 
parallelism of mounting sur- 
faces is checked by metal set 
squares and heights, etc., by 
adjustable gauge blocks. All 
welding is carefully examined 


and any deficiencies are 
marked for immediate recti- 
fication. 


On passing the final inspec- 
tion the frames are trans- 
ferred to the finishing shop 
and placed on a conveyor on 
which they pass through the 
degreasing plant in which the 
frames are also given a final 
hot water rinse and emerge 
almost dry. Each frame is 
then given a black enamel dip and is stoved in a 
conveyorized (overhead) tunnel-type oil-fired drying 
oven. This equipment consists of a drain section, 
the stoving section proper (450° F.) and the cooling 
section. The total time in this process is 40 min. 

From the finishing shop the frames are trans- 
ferred to the dispatch bay and are stacked ready for 
transport. 






















Rover P.4 Frame 

Typical of the frames that 
have been in production for a 
considerable time at John 
Thompsons is the Rover P.4 
frame, now used for the 80 
and 100 models. The side- 
member of this frame con- 
sists of two 16-gauge channels 
with narrow-lipped flanges, 
upswept at both ends ; stiffen- 
ing at the front upsweep end 
is obtained by a lamination 
plate which is spot-welded 
into position on the channels 
(Fig. 32). Each pair of 
channels is then loosely 
assembled flanges to flanges 
over six “‘ Stillite ’’ sound-deadening blocks (Fig. 33); 
these are about 6 in. long by 34 in. thick. The 
blocks are spaced at predetermined positions and 
are slightly compressed between the channels. In 
addition to their main function, the blocks locate the 
two channels and maintain them in a parallel spaced 
relationship. 

The channels, in pairs, are mounted between jig 
plates in a roll-over fixture and clamped by means 
of air cylinders to compress the blocks of sound- 
deadening material and bring the flanges of the 
channels together. Tack welding is then carried 
out around the flange lips, first on one side and then 
on the other—an operation facilitated by the 
rollover fixture. 

From this fixture the tacked side-members go into 
the automatic carbon-arc welding machine (Fig. 34), 
in which, after being set up between steel jig plates 
profiled to the contour of the upper run of the 
member, they are clamped by air cylinders. Flux is 
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Fig. 33 (left).—Stillite sound- 


deadening blocks 


Fig. 34 below).-—Automatic 
carbon-are welding of side-members 









-“ 


smeared over the abutting lips of the flanges and 
when the machine is switched into operation the 
table conveying the jigged side members moves 
horizontally at a constant speed beneath a welding 
head, which can move in a vertical direction on a 
stationary column. The head is counterbalanced 
with a predetermined bias towards the work 
carriage and a tracer needle fitted to the head runs 
on the profiled edge of the jig plate to maintain a 
constant arc length from the carbon electrode to the 
workpiece. During the welding together of the two 
adjoining metal edges, the amount of carbon elect- 
rode burnt away is about } in. for every 10 ft. 
welded. Thus the welding operation is almost 
fully automatic with a minimum of supervision. 

On completion of the weld run the side member 
is unloaded, transferred to a similar equipment fitted 
with a jigging fixture profiled to the lower run of the 
member and welded on the underside. 

(To be continued) 
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CONTROL OF PRESS-SHOP 
OPERATIONS 


Unique System Installed at Birmingham Works 


of Fisher and Ludlow Itd. 


Introduction 
SYSTEM, unique in this country, has been 
installed at the Birmingham works of Fisher 
and Ludlow Ltd., for the control and analysis of 
press operations. 

The scheme was devised and planned, and the 
equipment designed, by the company in conjunc- 
tion with the Wallace Attwood Company, Manage- 
ment Consultants, of London, S.W.1. 

All the equipment was built and installed by the 
company’s works engineers’ department. 


Results Up to Now 

Since the system was installed in January last, 
press downtime has fallen steadily, and operating 
efficiencies have improved. 


How the Concept was Born 

As a result of the tremendous increase in sales 
of their cars, demands from the British Motor 
Corporation for motor-car pressings have increased 
rapidly during the last few years. To ensure that 
their press shop should be utilized to the maximum 
possible advantage, Fisher and Ludlow, in conjunc- 
tion with their consultants have carried out a 
complete re-organization of their production control 
department. Major objectives were increased 
production and the holding of still lower pressing 
stocks in relation to throughput in order to 
minimize storage. 

The attainment of these objectives presented 
certain fundamental problems. Press downtime 
had to be further minimized ; when a breakdown 
occurred, remedial action had to be speeded up 
while obviating any need for shop supervision to 
leave their sections; production rates had to be 
increased ; load planning had to be kept simple and 
able to meet sudden changes ir priority inherent in 
the industry ; analysis of downtime, and other key 
management information had to be reliable, but more 
important still, available to management with a 
minimum of delay, and without increasing clerical 
costs ; and finally, management had to be able to see 
a complete picture of operating conditions of every 
press in the shop, at any moment of the day or 
night—in one central location. 


And so developed the idea of one central control 
room (Fig. 1) where management could see, from 
minute to minute, for every press in the shop :— 
What operation is running, and how many produc- 
tive blows have been struck ; what forward jobs are 
planned for the press, what is their priority and 
what is the availability of metal and tools; what 
has been the production rate, hour by hour, against 
the job in hand ; if a press is not in operation what 
is the cause and what has been done to remedy the 
breakdown. 

The control room should be a nerve centre in 
which remedial action in the event of a stoppage 
would be initiated without delay, and where press 
loads would be planned and adjusted rapidly, 


Central control room, showing individual section 
boards 
A 


iD, 
; 


Fig. e 


j 
\ @ 
' 


. 


r 
/ 


=™ 


hi 





SHEET 





Fig. 2.—A _ section 
control board on 
which the relevent 
information for each 
press is displayed. 
Note decimal clock 
above the board 





simply, and without the need for clerical work. In 
addition the control room should be the source of 
key information, which would be processed and 
tabulated so rapidly that immediate and effective 
action could be taken, which, in turn, would bring 
about permanent improvements. 

Another most important factor had to be 
considered when inaugurating the scheme. It was 
essential that shop supervision should realize the 
importance of their role in operating the system, 
and that they should have the fullest confidence that 
these new techniques would give them a first-class 
service. 


Description of Control Equipment 
Control Units 

These are located in the control office each one 
covering up to 20 presses, a horizontal panel 
running across the unit being allocated to each press 
(Fig. 2). They are, at the moment, confined to the 
larger presses and this part of the press shop is 
divided into 11 sections, each consisting of 11 to 20 
presses. Each of these sections has a representative 
unit in the control office. 

The left-hand side of each unit consists of a bank 
of channels holding interchangeable pockets into 
which the press shop orders are dropped, one 
channel to each press. Reading right to left, 
the first pocket holds a signal indicating “ job 
running,” “service required” or “ service on,” 
these being used in relation to the “downtime” 
indicator lights as described below, to check that 
action has been taken and changes in press condi- 
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tions noted. The next pocket holds the order for 
the job actually on the press (Fig. 3), next comes 
the job to follow, then the second and third job and 
so on, in order of priority 

The right-hand side of the unit consists of a 
ground-glass screen, with a white background, on 
which hourly production figures are entered in 
crayon. 

In the centre section a row of six lights indicate 
by agreed codes the cause of any breakdown. These 
signal lights or combination of lights either “‘ steady ” 
or “‘ flashing ” switched on by supervision in the press 
shop, clearly show exactly why a press is standing. 
They not only serve to instigate remedial action 
but also basically enable the control-office staff to 
record all the information necessary to provide 
management with reports and analyses of press-shop 
performances. 

To the right of the downtime indicator lights, a 
magnetic counter is tripped automatically by the 
operation of the press, and records the number of 
blows struck on each press during the current shift. 
An electronic switch mechanism, however, is 
currently under development for incorporation in 
the press. 


Control Panels 

The downtime light signals are operated from the 
control panels conveniently located on each section 
in the press shop (Fig. 4). These have a replica of the 
six lights on the control unit, representing each of 
the presses on that section. A switch under each 
light enables supervisors to switch on any light or 
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combination of lights, steady or flashing, as desired 
and in accordance with the agreed code shown on 
the lid of each panel. 


Electrical Details 

The lighting system is operated on a step-down 
transformer from 400 volt to 12 volt, the lights 
themselves being 6.3 volt wired in series. The 
*“ flasher unit ”’ is driven by the same transformer 
from a 400-volt supply and incorporates an 
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electronic timing device. The counters, however, 
are operated from the presses on a 110-volt supply. 


Load Planning 

The allocation of work to presses—and the 
re-allocation when priorities change—can be per- 
formed in a matter of seconds and involves no 
clerical work whatever. First, production blow by 
blow is automatically indicated by means of the 
slave’ counter on the control unit, which is 
tripped by operation of the press. The hourly 
production as shown by this counter is noted on 
the right-hand side of the ground-glass screen, 
throughout the shift. At the end of the shift the 
total quantity for the day or night is noted down on 
the left-hand side of the screen in black crayon, and 
immediately underneath it in red crayon, the balance 
still outstanding against the press-shop order 
concerned. The counters on the control units are 
then zero’d at the end of each shift. 

It will be appreciated that, from this, the position 
of each operation can always be seen within one 
hour, thus giving the planner a guide as to when the 
job on is likely to finish. 

Each press shop order includes a separate card 
for every operation, and these show, apart from the 
necessary data, the date by which completed 
pressings are required. Each of these operations, 
therefore, can now be easily planned by placing the 
card in the rack opposite the appropriate press, 
having due regard to the current position on those 
presses, the sequence of operations, and the 
indicated requirement date. 

In the event of a breakdown in production, the 
planners, being located in the control office are 
immediately aware of the failure and can when 
necessary, obtain an estimate of how long it will be 
before the press is in operation again. Such 
changing conditions and alterations in priority can 
be coped with by comparatively simple “ juggling ”’ 


“c 


Fig. 4,--Downtime control panel located on each press 
section to relay the section state to the central control room 
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showing the combinations of flashing and steady lights used to inform the central control room 


of hold-ups and cause 


with the planning cards, transferring them to 
different presses as required. 

From these control units, therefore, management 
can see for each press, what job is in work, the 
priority of every job planned and the rough overall 
load. If moreaccurate figures of the load on any press 
or group of presses is required, it is a simple matter 
to take all the appropriate cards from the racks, and 
pass them to the production control department for 
analysis. 


Breakdown Routine 

At the beginning of each shift, the supervising 
tool setter will check the position of every press on 
his section and then ensure that the signal lights on 
his control panel are correct, altering them where 
necessary ; observers in the control office are then 
able to take the lights as being correct within half an 
hour of the commencement of the shift. It has 
been necessary to allow for this correcting period, as 
conditions at the commencement of a shift are 
obviously likely to be different from those pertaining 
at the end of the previous shift. For instance it 
may be that a particular press was manned and 
operating right up to the end of the dayshift, but 
operators not being available immediately the 


nightshift started the press would, therefore, need 
to be shown as “ standing.” 

When a press breaks down the section leade 
setter immediately ascertains the cause of the 
hold-up and promptly switches on the correct 
combination of signal lights, steady and or flashing 
against the press in question. The lights show, as per 
the Code Chart (Fig. 5) (inside the lid of every con- 
trol panel) what service is required to get the press 
running again, the service if any that is actually on, 
or what is otherwise the position. 

If a toolmaker or press maintenance service is 
required, some indication of the trouble is also 
reported whenever possible on the inter-com 
telephone sited on each control panel rostrum. 

For instance, it may be a “ broken peg ”’ in the 
case of “toolmaker required,” or “air pressure 
trouble ” needing a maintenance operative. Infor- 
mation of this kind, passed to the control office 
when the light is switched on saves a considerable 
amount of time in obtaining the correct service. 

When the required service arrives at the section, 
the supervision corrects the lights accordingly, 
showing the service as now working on the job. 
Similarly, if the position on the press changes before 
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it has restarted, the light signals are promptly 
altered to show the revised circumstances. 

If a second service is required while the first one 
is still operative, the supervision calls for it on the 
inter-com telephone—(making clear it is a second 
service )—leaving the lights as they are. 

Indication that the second service arrives and or 
finishes is immediately communicated to the control 
office by means of the inter-com telephone—the 
lights are still left as they are until the original 
service finishes. Immediately the press re-starts, 
all lights for that particular press are switched off. 

Certain less common downtime causes are 
combined under one light signal and in these cases 
the setter or chargehand operating the control 
panel uses the inter-com telephone to the control 
office to indicate which one is required. If the 
matter is of extreme urgency, supervision always 
advises the control office of this on the telephone 
as well as indicating their requirements by means 
of the lights. 

When inspection is needed, the appropriate light 
signal is switched on and the sample taken to the 
inspection department in accordance with normal 
practice. If, however, the pressing is too large to 
transport easily, information supplied to this effect 
on the inter-com telephone when lights are 
switched on, enables the control office to ask the 
inspection department to send an inspector out. 

While it is obviously impractical to report every 
small breakdown of only two or three minutes every 
effort is made to show everything possible. 

As one of the chief reasons for the installation of 
this equipment is to eliminate the need for setters to 
run about themselves to obtain the services they 
require, it is stressed to them that they should bear 
in mind, that apart from the more common needs 


INDUSTRIES 803 


shown on the control panel, the inter-com telephone 
can be used to request the control office to obtain 
any other service or item they need at any time. 

Only the prime cause of the breakdown is shown 
by the lights. For example, if a toolmaker working 
on a faulty tool needs perhaps the tool taken out and 
later replaced by the setters, the lights must 
continue to show “ toolmaker on ” as the whole of 
the standing time is primarily caused by tool 
trouble. As referred to earlier, the “‘ setter on” 
period is telephoned to the control office on the 
inter-com telephone as a secondary service. 

The investigator, key man in the organization, 
maintains close contact with the service controller 
in the control office, and keeps careful watch on 
outstanding downtime particularly in those cases 
where a press is waiting for service. By personally 
progressing the department concerned, he does 
everything possible to expedite remedial action, 
appealing to higher management whenever 
necessary 

He also ensures as far as possible by investigation 
and from his personal knowledge of shop conditions, 
that the cause shown on the down-time slip is the 
prime cause and not a secondary one. (All secon- 
dary cause code numbers are ringed to distinguish 
them from the prime cause). He corrects the down- 
time slips wherever necessary. 

Whenever a down-time slip (Fig. 6) shows code 
number 3 2 “‘ toolmaker on,” it is the responsibility 
of the investigator to follow these up, ascertain the 
basic cause of the trouble, and indicate this in the 
space provided on the down-time slip. At the same 
time, he notes immediately adjacent to the cause code 
number, a classification A, B, C, D, or E as follows : 

A. Faulty or broken tool. 
B. Changing section, etc. 
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C. Trial. 
D. Initial adjustment. 
or E. Toolmaker on Automation. 

When a down-time code shows a press is “ Wait- 
ing for metal ” the investigator ascertains whether 
it is true to say that it is waiting for metal from the 
stores, or whether it is in fact waiting for the decoiler 
or guillotine. He then advises the control-office 
staff accordingly. 

In matters of controversy as to the correct cause 
of down-time, the investigator adjudicates to the 
best of his ability, and if it still remains impossible 
to agree, the circumstances are very briefly 
explained on the down-time slip, and the period is 
then placed under a “ miscellaneous ” heading. 

In the control office itself, observers continuously 
keep close watch on the control units. As soon as 
signal lights appear against a press, the observer 
records on a press down-time slip, in duplicate :— 

(a) the press number showing opposite the lights; 

(b) the part number and operation sequence 

number of the job on that press (from the 
press-shop order in the planning pocket) ; 
the date and time (as indicated by a 24 hour 
decimal clock) ; 

the press shop section number, and, 

the code number of the down-time cause 
indicated by the lights. 

The flimsy copy of the down-time slip is then 
immediately passed to the service controller (Fig. 7). 

The card copy is placed in the first pocket of the 
planning rack (immediately to the left of the appro- 
priate press number), in such a fashion as to show 
a plain red surface (‘‘ service on ”’)—if the lights 
showing consist of steady lights, and the striped 
side—(‘‘ service wanted ”’)—if the code includes a 
flashing light. (It will be realized that this auto- 
matically indicates that the lights have been noted 
and the necessary action taken). Generally speaking, 
any code containing a flashing light intimates that 
some service is required, and that immediate action 
is required by the control office staff. If the code 
consists of steady lights only, no special action need 
be taken. 

On receipt of a down-time slip from an observer, 
the service controller first takes note of the code 
number of the cause of breakdown. If it does not 
call for any action, the down-time slip is initialled 
and filed in the “‘ service on ” box in section press 
number order. If action is needed, the service 
controller immediately contacts the appropriate 
department by inter-com telephone in order to 
initiate remedial action ; at the same time he posts 
the date, press number, section and cause code 
number in the down-time register for reference. 
The down-time slip in these cases will be initialled 
and filed in the “ services required ” box, under the 
appropriate main cause, 1.e., maintenance, tool- 


1960 


INDUSTRIES 


NOVEMBER 


The service controller imtiates remedial action by 
telephone on receipt of a downtime slip 


Fig. 7. 


maker, etc. (this is indicated by the first figure of any 
code number). 

If, at the same time, the service controller 
receives direct from the press shop, a message on the 
inter-com telephone relating to, and or qualifying 
the requirements for the press in question, he takes 
such steps as are necessary to ensure that the correct 
information is transmitted to the department 
supplying the service required. 

When telephoning a department for a service, the 
service controller refers to the “‘ services required ”’ 
box and reminds the particular department con- 
cerned of other cases still outstanding against them. 
He does everything possible to obtain the required 
service by means of telephone contact, in order to 
reduce the need for personal progressing by the 
investigator. 

When light signals showing against a press go 
out, indicating that the press has re-started and 
obvious to the observers by the fact that there are no 
lights showing opposite a red down-time card, the 
observer removes the down-time card, inserts the 
time, and passes it to the service controller. 

On receipt of this down-time card indicating that 
the press has re-started, the service controller 
selects the corresponding down-time slip from the 
appropriate file, and posts to it the time the press 
re-started. It is then stamped “ completed ” and 
both the card and the slip filed in separate 
** completed ”’ boxes. 

If the service controller receives a telephone 
message from the press shop to the effect that a 
second service is required while the first is still on, 
the service controller :— 

(a) telephones for the service required ; 

(6) selects the appropriate down-time slip from 
his file and adds the second cause code number, 
ringed to distinguish it from the first cause), and 
the time, and— 
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c) advises the observer of the necessary details, 
(the light signals will always show the first cause 
only). 

Similarly, when a telephone message advises him 
that the down-time relating to the secondary cause 
has ceased, the service controller notes the necessary 
details on the down-time slip, refiles, and advises 
the observer accordingly. 

On receipt of information from either the service 
controller or the investigator relating to a secondary 
cause of down-time, the observer refers to the 
appropriate card and indicates on it the time and the 
secondary cause code number, ringed to distinguish 
them from the prime cause. 

He similarly indicates the finish of secondary 
causes, as and when advised by the service controller. 

If the observer sees that there is a “‘ steady ” code 
signal opposite a striped red down-time card, or 
vice versa, thus showing that the position has 
changed, the observer will complete the existing 
card, and raise a new down-time slip and card for 
the new cause, as described above. 

Periodically throughout the shift, a clerk takes the 
completed down-time slips, computes and indicates 
on each slip by machine, the length of time the press 
was standing and refiles it in section press number 
order in a “ for analysis ” box. 

So that the whole of the down-time in any 24 
hours can be analyzed, this clerk, first thing every 
morning, takes all outstanding down-time slips and 
writes them off at 7.00 am.—the end of the 
nightshift. These are replaced in their proper 
position in the files by a similar but different 
coloured down-time slip, to which all details have 
been transferred. These are timed from 8.00 a.m.— 
the beginning of that shift. (The card copy remains 
in the control unit until the press actually re-starts). 


Production Information for Management 
The down-time slips for each 24 hours are then 
passed to the production control department 
where they are analyzed to show the total down- 
time, by cause and by press. This is done by a 
specially designed Burroughs Sensimatic Operating 
Machine. Details of these figures are automatically 
printed on a daily down-time report which is issued 
to all concerned, each morning. At the end of each 
week the weekly summaries are produced. These 
at the moment show :— 
a) The total down-time for the different causes 


on each section, and the total for the whole of 


the heavy press side of the press shop. (The 
figure for each section is also shown as a 
percentage of the total). 

b) Press utilization as a percentage of the 
available hours is shown against each section 
and again for the whole of the heavy presses. 

c) The efficiency, as a percentage of the actual 
press running time, against each section, and 
of the whole of the heavy presses. 
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(d) An overall performance, obtained by placing 
the percentage efficiency against the total 
shift hours for the week. 


Day-to-day and Long-term Planning and 
Control 
The lights on the control panel, indicate as 
described above, which presses are down and the 
reason for their being down, while the magnetic 
counter mechanism gives the overall production 
position of the presses and their operating rate on 
the current run. 
This, therefore, gives immediate supervision an 
up-to-date picture of the overall press-shop 
operating position at any moment, which not only 
helps to eliminate unnecessary tours around the 
press shop, but gives considerable help in the 
assignment of press-shop labour and services, and 
in the supervision of operator and setter strength. 
Guidance regarding the load on maintenance, 
preventative maintenance planning, tool repair and 
other services, can readily be obtained. Valuable 
permanent records of this type can easily be 
collected. 
Any information relating to press performances 
and planning can be obviously supplied and or 
recorded in the same way. As the down-time slips 
are filed for reference, past performances, relating 
to a press, a line of presses, or to a particular job, 
can be analyzed by extracting the appropriate slips 
from the files and passing them to the Burroughs 
Sensimatic Machine in the production control 
department. A skilled operator is thus able to 
produce practically any figures which may be needed. 
A list of causes against which records of down- 
time are kept is shown in Table | and indicates the 
degree of refinement to which the analyses are 
taken at the moment. These can provide the basis 
for calculating the following :— 
1. Down-time by cause. 

Down-time by press. 

Down-time by press group. 

Down-time by section. 

Down-time by part. 

Down-time by operation. 

Down-time by press, by cause. 

Down-time by press group, by cause. 

Down-time by section, by cause. 

10. Down-time by part, by cause. 

11. Down-time by operation, by cause. 

12. Operating rate by press. 

13. Operating rate by press group. 

14. Operating rate by section. 

15. Operating rate by part. 

16. Operating rate by operation. 

17. Comparison of down-time and production 
rate for one tool in different presses. 

18. Utilization factor for press group, section and 
shop. 
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BRITISH WELDING 
RESEARCH ASSOCIATION 


Some Extracts from the 15th Annual Report 


HE fifteenth annual report of the British 
Welding Research Association has recently 
been made available to members covering the period 


1959/60. The council expresses its appreciation of 


members’ response to the request for increased 
subscriptions. As a result the Association’s annual 
income has increased from £157,000 to £250,000, 
and has made it possible to increase staff. 

Members have also been asked during the past 


year for their views on the relative importance of 


research projects through a Research Priorities 
Survey, and analysis shows that the present alloca- 
tion of funds by the Research Board is in agreement 
with members’ evaluation of the importance of the 
projects. 

Renewed and extended efforts have been made to 
ensure that the liaison and advisory departments are 
fully effective. Special support from the Depart- 
ment of Scientific and Industrial Research has 
enabled the Association to initiate a new Design 
Advisory Service. This service, based on the 
research work of the Association and the wide 
experience of its staff, will advise members on all 
the problems encountered in welding design. It is 
equipped with mobile stress analysis equipment and 
with fatigue-testing equipment so that prototypes 
can be adequately evaluated. 


The following is a brief survey of some points of 


interest presented in the report. 


Stresses in Thin Vessels 

In the field of pressure-vessel nozzles, an 
investigation is planned to extend present knowledge 
of stress concentrations to cover nozzles in thin- 
walled drums. When completed, information will 
be available for a full range of thickness diameter 
ratios, and for nozzles with and without reinforce 
ment. 

A photoelastic investigation of the stresses a: 
branch connexion has been made using the frozen 
stress technique. This has produced results for 
peak stress agreeing within 10 per cent with an 
earlier strain-gauge analysis of a full-size steel drum 
having geometrical similarity, and has demonstrated 
that complicated models can be made of synthetic 
resin by machining components and glueing them 


together. This would therefore form a useful tool 
for stress explorations should it be desired to 
investigate the effect of changes in shape of pressure- 
vessel details. 


Resistance Welding 
Apart from the considerable volume of work 
undertaken for individual member firms, either 
under contract or as part of the normal membership 
service, most of the resistance-welding work during 
the year has been on spot- and seam-welding of a 
range of stainless steels. 


This work is sponsored by the Ministry of 


Aviation, but in view of the wide interest in these 
heat-resisting materials the Ministry favour discus- 
sion and publication of results in the normal 
manner. 

The materials selected for this investigation are 
those of interest for flame tubes of gas-turbine 
engines, and those which could be used for skins of 
high-speed aircraft or missiles. Five steels of three 
different metallurgical types are being tested. The 
types are austenitic, ferritic and precipitation 
hardening. Each material is being examined in 
two extreme thicknesses selected from the following 
sizes as available: 16, 18, 20 and 22 s.w.g. 

Spot and seam welding, although closely allied 
in some respects, are at considerable variance with 
regard to optimum welding conditions for any 
particular material. In seam welding, the duration 
of the current pulse is much less than in spot 
welding. In addition, there is no evidence that 
temperature cycles in seam welding are related to 
those in spot welding. The project has therefore 
been treated as two distinct investigations, one on 
spot welding and the other on seam welding, with 
collaboration between the investigators concerned. 

The spot-welding investigations have reached a 
stage where optimum conditions may be recom- 
mended for 16-s.w.g. or 18-s.w.g. sheet in all the 
selected materials except G56, which has not yet 
been received. With the optimum welding 
conditions, welds are obtained which are free from 
significant amounts of cracking and from either 
large central cavities or porosity. Tension and 
shear strengths were satisfactory although it is 
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possible that they might be improved in some cases 
by the use of a post heat-treatment cycle in the 
spot-welding machine. These results are now 
being reported, and work is proceeding with the 
thinner gauges. 

Seam-welding tests have been carried out in 
both selected thicknesses of all the stainless steels, 
except G56, chosen for the programme. Tests have 
been made at one, arbitrarily selected, weld pitch 
with a range of loads, currents and heat times. The 
results indicate that in most cases the thinner 
materials are less difficult to weld than the thicker 
ones, but it is thought that in all cases better 
results could be obtained with a different weld 
pitch from the one originally selected. Owing to 
the large number of variables operating in seam 
welding this initial work is not expected to be 
completed until some time in the coming year. 


Resistance-welding Fundamentals 

The work on the fundamentals of resistance 
welding is proceeding with attempts to measure the 
temperature cycles associated with the making and 
post-heat treating of spot welds. A suitable low- 
alloy steel is being obtained for continuing the 
metallurgical study of the structures produced by 
various post-heat treatments and the effect of these 
structures upon the spot-weld ductility. These 
will be compared with those produced in the carbon 
steel already studied. 

The work of the Association in determining 
optimum conditions for the spot welding of low- 
carbon steel and for the projection welding of low- 
carbon mild-steel sheet, has been recognized 
internationally. At the last annual assembly of the 
International Institute of Welding the two relevant 
documents were discussed by Commission III, 
Resistance Welding, and were recommended for 
publication in the various member countries. In 
view of the wide membership of the I.I.W., includ- 
ing the U.S.A. and the U.S.S.R., it is very 
gratifying to know that the British recommendations 
have been accepted in this way. 


Carbon-dioxide Shielded Welding 

Following the successful development last year 
of techniques for welding thin-gauge low-alloy 
steels in a CO, atmosphere, attention has been 
turned recently to the use of the process on stainless 
steels and high-nickel alloys. With 16-s.w.g. 18 
per cent chromium 8 per cent nickel-titanium steel 
sheet, a distinctive feature of the CO.-shielded welds 
has been their remarkably good shape and appear- 
ance, particularly the absence of undercutting at 


high welding speeds and also the high degree of 


soundness. Electrode wire of 0.035 and 0.045 in. 
diameter has been used with a range of welding 
speeds from 10 to 60 in. per min., the smaller- 
diameter wire being necessary at the lower welding 
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speeds. As in previous work, welding was done 
with a nearly flat output characteristic, and provided 
with 2 suitable inductance. The transfer efficiency 
of the principal alloying elements, chromium and 
nickel, was high but it was lower for other elements 
such as silicon and niobium. 

It was disappointing, in view of the favourable 
behaviour of the process, to discover that there was 
a considerable pick-up of carbon. Since carbon 
pick-up is not observed under the same welding 
conditions with mild steel it is presumed that this is 
due to a reaction between the dissociated CO, and 
the chromium present in the fused electrode wire. 
Although all the welds made in stainless steel by 
CO, welding passed the weld-decay test, it is felt 
that until some way is suggested to overcome the 
carbon pick-up problem the method cannot be 
recommended for corrosion-resistant applications. 

With nickel alloys, such as Nimonic 75 and 90, 
heavy oxidation of the weld pool resulted in poorly 
shaped welds although the deposited metal was 
substantially of the correct analysis and the strength 
of welds with reinforcement removed was equivalent 
to the unwelded material. 

The Association’s work on the mechanized CO, 
welding of thin-gauge mild steel was subsequently 
developed for welding in all positions, and butt and 
fillet joints have been made in material from } in. 
to } in. thick. The low-arc-voltage technique 
employed ensures that metal is transferred to the 
weld pool by short circuit, rather than “ free flight ” 
and a rapid transfer of small particles is induced. 
This method of transfer and the resultant small weld 
pool permit vertical and overhead welding. From a 
knowledge of the volt amp. burn-off relationship 
of the steel wire in CO, the best operating conditions 
have been determined oscillographically. A suitable 
inductive welding circuit is necessary and 0.045-in. 
diameter wire generally gives the best results. 
While the actual welding speed for CO, welding is 
not always faster than for covered-electrode welding 
the fact that the process is continuous can give 
economies in production. 


Consumable-electrode Welding of Zirconium 

The consumable-electrode process is attractive 
for a reactive metal such as zirconium because the 
addition of filler metal takes place as an inherent 
part of the process entirely within the protective 
argon shield. Work begun earlier had indicated 
that the consumable-electrode process for zirconium 
had certain peculiarities which would have to be 
examined thoroughly before optimum welding 
conditions could be established. It was found, for 
example, that unsatisfactory globular transfer 
persisted to high welding currents, and that there 
was difficulty in applying the low-arc-voltage 
technique found so useful for welding other 
materials. Work with zirconium is difficult 
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because of the relative scarcity and expense of the 
material, and because the special argon shielding 
nozzles screen the arc from view. Techniques 
have now been developed, however, for the consum- 
able-electrode welding of Zircalloy-2 in thicknesses 
from { in. to } in. The method of the investigation 
was largely based on previous work on steel and 


aluminium, and used the now familiar method of 


establishing burn-off curves, and the relationship 
between particle-transfer irequency and _ both 
voltage and current. 

Square close butt joints have been made in }-in. 
material at 25 in. per min. in a single pass, and in 
}-in. material with similar conditions but one pass 
from each side. The welding current for 0.062-in. 
diameter wire had to be high, about 400 amp., to 
obtain satisfactory metal transfer, and for most 
welding 0.045-in. diameter wire was generally 
more suitable. 

Although difficulties were experienced in early 
work with contamination due to inefficient shielding, 
the optimum design of trailing shield has now been 
devised with which welds can be made having weld 
hardnesses (contamination increases hardness) only 
15 points D.P.N. above the unwelded parent metal 

Plastic Theory 

Work has continued in the department of 
engineering, University of Cambridge, on the 
plastic theory of mild-steel structures, emphasis 
being on bolted joints in structures, the buckling of 
plates and the effect of alternating and repeated 
loads. The former investigation is concerned with 
so designing bolted joints that the assumptions of 
the plastic theory in relation to collapse by plastic 
hinge formation are not invalidated by premature 
failure or excessive distortion at the joint. The 
buckling of plates in the plastic range must be 
understood in order to avoid significant reduction 
of carrying capacity due to buckling at or near 
plastic hinges. 

The work on the effect of alternating and 
repeated loads is new. It is some years since this 
was studied in relation to the plastic theory, and in 
the early work the changes in material properties 
and the effect of rate of testing were not investigated 
It is intended to study these aspects in detail. 

The Elastic and Plastic Behaviour of Mild- 
steel Plates 

The investigation into the elastic-plastic behaviour 
of mild-steel plates has been aimed at determining 
the ultimate load-carrying capacity of square and 
circular plates loaded in the plane of the plate. It 
has been restricted to the simpiest of boundary 
conditions by assuming simple supports along the 
perimeter of the plate and no strain-hardening 
effects have been included, the analysis being 
confined to an elastic, perfectly plastic material 
obeying a Johansen yield criterion of constant 
maximum stress. 
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The ultimate load has been obtained from the 
intersection of an elastic-plastic loading path which 
occurs subsequent to the elastic buckling of the 
plate and a rigid plastic unloading line. For stocky 
plates, whose elastic critical stress is equal to or 
greater than the yield stress, it has been shown that 
the ultimate load is related to the magnitude of the 
initial imperfections in the plate, this load being a 
maximum for an ideal, initially plane plate. 

The problem of the behaviour of circular plates 
has been restricted to a theoretical investigation. 
Experiments were not carried out owing to the 
difficulty of applying radial loads of large magnitude 
in a circular plate. The theoretical investigation, 
however, has been supplemented by suggesting an 
elastic-plastic loading path for a circular plate with 
clamped edges. 

Extensive experiments have been carried out on 
square plates and the theory has been verified up to 
deflections of approximately four times the plate 
thickness. These experiments have been conducted 
on thin-walled tubes of square cross-section where 
the walls of the tube have been found to approxi- 
mate the conditions of a simply supported plate 
lests have also been carried out on the webs of 
I-sections, although these experiments have not 
proved too successful owing to the effect of elastic 
restraints along the unloaded edges. Some 
attempts have also been made to predict the 
ultimate load capacity of square plates by empirical 
methods. 





HISTORIC BOOKS ON MINING 
AND KINDRED SUBJECTS 
"THROUGH the good offices of the president and 

members of the Institution of Mining and 
Metallurgy, the collection of rare and historic books 
owned by Mr. Robert Annan is being exhibited at 
the Science Museum, London, from Nov. 15 to 
Dec. 31, 1960. These rare books deal with mining, 
assaying and metallurgy, mining law and mineralogy. 

Although mining has a long history, written 
records are extremely scanty and it was not until the 
early and mid-sixteenth century when the works of 
Agricola and others were published that technical 
records of mining and ancillary practices became 
generally available. 

In medieval times the German miner was 
pre-eminent, and it is not surprising, therefore, 
that many of the rare books in the exhibition are of 
German origin. Books published in other countries 
are also to be shown: of particular interest is 
Gabriel Plattes “Discovery of Subterraneall Trea- 
sure’’ of 1639, which, although having little technical 
merit was the first work devoted entirely to mining 
to be printed in English. The oldest work on 
exhibition is ““De Mineralibus” by Albertus Magnus 
written about 1260) in the version printed at 
Padua about 1476 and later at Venice in 1495. 
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Expansion of Rolling Facilities 
at the Rogerstone Works of 


LCAN INDUSTRIES LTD., formerly Northern Aluminium 
Co. Ltd., is expanding its production facilities in a four- ALGAN 

year programme which is expected to cost some £10,000,000. 

The intention is to increase output to meet the growing needs 


of established markets and also to provide the means of 
efficient production of commodities for which a demand has INDUSTRIES 
more recently emerged. 
The scheme concentrates on improvements to the existing 

continuous strip mill which was laid down at the Company’s Roger- LTD 
stone works in 1949 and 1950, when provision was made for an s 
increase in output and range of product by subsequent development 
It covers the installation of new equipment, the modernization of 
some existing equipment to increase ovum speed and versatility, MAJOR ADDITIONS 
and at several points the relocation of plant to improve the flow in the 
mill. When the work is completed the nominal output of sheet and TO CONTINUOUS 
strip will be raised from 50,000 tons a year to 70,000 tons a year, plus 
a substantial extra capacity for hot-rolled coil and plate. A greater 
proportion of the output will be of material made from the stronger STRIP MILL 
alloys, and also of aluminium-alloy plate, which will be available in 
substantially greater widths than hitherto. 

The plate, to a maximum width of well over 10 ft., Products of the Expanded Mill 
will be rolled by the new 144-in. hot mill, which is The expansion has been designed not only to 
the biggest item of new equipment installed. This make possible an increased volume of the products 
completes the facilities for the production of wide for which the mill was originally laid down ten 
plate at Rogerstone, complementing a large stretcher, years ago, but also to cater for the demand that has 
a plate saw and an ultrasonic inspection bath which subsequently developed for the stronger alloys and 
have been operating since 1958. Aluminium plate for plate (material | in. thick or more). 
can now be produced of sufficient size to satisfy the Many different alloys of aluminium have been 
needs of the shipbuilding, chemical engineering and developed to meet particular requirements by 
railway industries, who are 
showing a growing interest in 
aluminium, especially since 
the development of an efficient 
and commercially attractive 
method of welding plate and 
of alloys with good charater- 
istics after welding. 

The strip mill has now 
been brought to a _ point 
where further stages of de- 
velopment can readily be 
undertaken to the ultimate 
nominal capacity of 175,000 
tons of plate, sheet, coil and 
strip in various alloys. 
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Below) Layout of the mill in 1960 








particular combinations of 
strength, ductility, corrosion 
resistance, conductivity, etc. 
In general, the nearer an 
alloy is to the pure metal the 
easier it is to work. 

The continuous strip mill 
was originally designed to 
handle mainly commercially- 
pure aluminium (Noral 2S 
conforming to BS 1470:S1C 
and the 1} per cent manga- 
nese alloy Noral 3S (NS 3). 

Fer the efficient production 
of the stronger magnesium- 
bearing alloys in particular, 
which “work harden”’ rapidly 
during rolling, it was neces- 
sary to introduce more power- 
ful, as well as additional, equipment. 

The result is a much more versatile and flexible 
production unit, well able to meet the diverse 
requirements of the increasing number of industries 
that use aluminium. 
products may be summarized as follows :— 

Building sheet: Aluminium sheet, generally 
corrugated, is increasingly used for the roofing and 
siding of industrial buildings, owing to its durability 
even in aggressive atmospheres, to its lightness 
which saves structural costs, and to its reflectivity 
which contributes to thermal insulation. It is 


available in a number of different profiles, one of 


which—Noral “ Snaprib ”—is proving popular for 
domestic roofing, being attractive in appearance and 
free from visible fastenings. Building sheet is 
normally made in the 1} per cent manganese alloy 
Noral 3S, and is often given a “ stucco ”’ finish by 
rolling between embossed rolls ; this enhances the 
appearance and reduces glare. 

Container sheet: The packaging industry uses 
aluminium sheet for many types of rigid container, 
such as slip-lid boxes. In this field aluminium is 
competing with tinplate, and it is therefore supplied 


The broadened range of 











in small, standardized sizes for use in existing 
machinery; gauge ranges from 0.008 in. to 0.018 
in. Much container sheet today is in the com- 
paratively hard 2 per cent magnesium alloy, Noral 
M57S (BS 1470:NS4). The advantages of 
aluminium for containers are freedom from rust 
and excellent printing quality. 

Foil stock: Significant quantities of aluminium 
foil are used in packaging, and there are other 
substantial outlets in thermal insulation and electric 
condensers. Alcan Industries do not make foil, but 
supply the foil producers with annealed coils of 
high-purity strip for rolling down. The production 
of reliable stock that can be converted into foil as 
thin as 0.0002 in. without blemish is a skilled 
business—foil stock is supplied ready for re-rolling 
on returnable steel spools. 

Circles: Domestic holloware was one of the 
earliest uses of aluminium and today its properties 
of non-toxicity, thermal conductivity and lightness 
retain its popularity. The decorative potentiality 
of colour-anodized ware is a recently-added attrac- 
tion. Saucepans, kettles and other ware are 
pressed or spun from circular blanks of sheet 
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Flow chart of Rogerstone production 


supplied to the manufacturer. Differing directional 
properties in the sheet or other metallurgical faults 
can give trouble during forming, and special 
production techniques are employed to avoid them. 
Circles are usually supplied annealed, that is fully 
soft, but an interesting development is_ the 
differentially-annealed blank, in which the centre 
of the blank, which will not be subsequently formed, 
is hard, whereas the edges are soft to permit working. 


ingots being placed in pit-type pre-heating furnace 


General sheet products: The broadening of the 
range of alloys that the mill can efficiently handle 
means that sheet for innumerable applications will 
be produced. Some will be used flat, for example 
for panelling, but much will be required for further 
manipulation—pressing, stamping and otherwise 
forming—and joining by welding, brazing, riveting, 
etc. The choice of ailoy and temper for each 
application is important, and the producer’s experi- 
ence is often of great value to the user. The scope 
of aluminium sheet as a material is extended by its 
availability with various patterned finishes. 

Plate: Rolled material }-in. thick or more is 
defined as plate. It is normally hot-rolled only ; 
it therefore has a duller finish than most sheet and if 
high strength is required it must be heat-treated. 
Its usefulness has been greatly enhanced in recent 
years by the development of easy, reliable welding 
processes for aluminium, in which Alcan Industries 
took a leading part. It finds increasing application 
in the shipbuilding industry, particularly for the 
superstructures of passenger liners. 

The ability of aluminium plate to withstand 
rough usage has led to its use for dumper and tipper 
vehicles handling rock and ores; for railway 
mineral wagons ; and for coal chutes. Its freedom 
from low-temperature embrittlement makes it the 
most suitable material for bulk storage of liquefied 
gases, such as methane, and there are many other 
applications in the chemical and general engineering 
industries. 














SHEET 





Right) General view of 144-in. mill 


Below) Approach tables to 144-in 
mill 








The new 144-in. mill brings a big advance in 
available plate size: from 6 ft. to well over 10 ft. 


in width, and up to 50 ft. long. This of course 
means less joining and therefore reduced costs for 
the user, and is expected to increase interest in 
aluminium plate. A feature of Noral plate is that it 
can be supplied with edges sawn straight to very 
close limits by means of a special high-speed plate 
saw. This can save the user time and money by 
eliminating edge trimming. 

A rather specialized product is plate for aircraft 
construction. This is in high-strength alloys such 
as Noral B26S (D.T.D. 5040), and usually supplied 
in a thickness of several inches for machining into a 
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structural component having 
stiffening members integral 
with the skin. This plate 
must have good mechanical 
properties in all directions, 
and must be free from 
residual stresses that would 
cause distortion during mach- 
ining. Alcan Industries, 
having a 4,000-ton plate 
stretcher and a 50-ft. ultra- 
sonic inspection tank, are 
well equipped to meet these 
exacting requirements and 
are leading suppliers to the 
aircraft industry. Noral plate 
is currently being used for the 
Vickers Vanguard, VC10, and 
Blackburn Buccaneer. 


DEVELOPMENT 
IN OUTLINE 

The company’s general engineering department 
started detailed planning in 1957 and work began on 
the expansion scheme in May 1958. It was so 
arranged that, by making use of the normal shut- 
down periods, construction of foundations and 
installation of plant have not interfered with 
production. A system of detailed estimates, super- 
vised and regularly examined by a cost engineering 
department, has helped to ensure that the scheme is 
being completed within the original estimates. 

In addition to the installation or alteration of 
equipment that is immediately productive, pro- 
visions for further development are also covered 
by the present programme. These include the 
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installation of new equipment 
having excess capacity, the 
provision of foundations or 
floor space for later develop- 
ments, and the reclaiming of 
some seven acres of land by 
diversion of the River Ebbw, 
which encroached on the 
southern boundary of the site. 

The decision to increase 
the output of the continuous 
strip mill, and in particular 
the decision to introduce the 
144-in. mill for rolling wide 
plate—which would require 
larger ing a re- 
view of each stage of pro- 
duction to determine the 
amount of new plant and the 
modifications needed to main- 
tain the continuity of the mill. 
The extent of the programme 
is best covered by considering 
the various stages in the 
rolling of aluminium. 


Preparing the Ingot 
Slab ingots for rolling are made by remelting 
commercial-purity aluminium, alloying it, and 
casting it by a semi-continuous process. 


A new remelt department, with facilities for 


casting ingots up to a maximum of about 8 tons, if 


required, will be in production in 1961, but the 
local casting capacity will still, for convenience, be 
augmented by importing rolling ingots in certain 
alloys from Canada. This new department, which 
will be housed on the area reclaimed from the River 
Ebbw, will be designed as the initial stage of a 


METAI 


INDUSTRIES 


mr 
* 


Pt 





view of 144-in. mill 
cabin in the left 
run-out fables to the 
shear in background 


Left 
mun 
foreground, 

4-in. slab s 


General 


the control 


-up of 144-in. mill 


op ro 
peration 





remelt department which will serve the mill to its 
ultimate capacity. 

A separate swarf remelt department is used to 
recover swarf and certain types of scrap. It was 
originally equipped with four induction furnaces 
and was situated on the site required for the new 
mill. The relocated swarf remelt department is 
equipped with only two of the original furnaces, 
which have been uprated and enlarged to process 
the increased quantity of swarf and scrap associated 
with the increased output. The casting unit served 
by the furnaces has been improved to permit the 
casting of larger ingots. In rehousing this depart- 
ment, much attention has been paid to working 
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Right) Continuous rolling mill 
Interior of control cabin for 88-in. 
hot finishing mill 
Below) Screwdown and exciter 


set for 144-in. mill 


generator 








fume 
extraction, and two new systems are fitted over the 


particularly with respect to 


conditions, 
furnaces and dross pit. The fumes extracted by 
both systems are cleaned before being discharged. 
The cast ingots are next “scalped”. This 
operation planes the face of the ingot to improve the 
surface of the finished product. The existing 
scalping facilities are being modified to deal with the 
increase in production under the present scheme. 
After scalping, the ingots are pre-heated to 
induce plasticity prior to hot rolling. The four 
tunnel-type pre-heat furnaces supplying the existing 
hot line were unable to deal with the increased size 
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of ingot and volume of 
production. The required 
additional capacity has been 
provided by augmenting the 
present furnaces by anew bay 
having four furnaces, which is 
designed as the first stage of a 
pre-heat department capable 
of supplying the needs of the 
continuous strip mill to its 
ultimate development. The 
new furnaces are of the “‘pit” 
type, set at floor level, which 
have greater flexibility of 
operation, needed when roll- 
ing a variety of alloys, than 
tunnel furnaces. The pits 
are oil-fired for economy, but 
are designed to protect the 
ingots from harmful products 
of combustion by the use of 
an indirect heating system, in 
which the burners heat banks 
of radiant tubes over which the circulating air is 
passed. 


Hot Rolling 


In hot rolling, the first of the rolling stages, the 
pre-heated ingot is passed through a series of mills, 
emerging from the last as strip. The original 
layout of the hot line consisted of a 96-in., 2-high 
breaking-down mill, followed by an 84-in., 2-high 
breaking-down mill and, finally, by a 2-stand, 
88-in., 4-high hot-finishing mill. The strip, when 
it emerged from the 88-in. mill, was conveyed on a 
roller table some 650 ft. long to an upcoiler. 
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To meet increased output it 
was decided to install at the 
beginning of the line a 144- 
in., 4-high mill, which could 
be used for breaking-down to 
feed the hot line or, alterna- 
tively, for the production of 
plate up to 138-in. wide. 
The 96-in. mill remains but 
the 84-in. mill will be dis- 
mantled. A third stand has 
been added to the 88-in. mill, 
and a trimmer and down- 
coiler installed close up to the 
last stand of the 88-in. mill. 

Between the new 144-in. 
mill and the point at which 
the original hot line began, 
other equipment has been 
fitted to shear and handle the 
wide plate. A new ingot 
tilter is fitted to the tables 
between the shear and the 
144-in. mill to load ingots from the tunnel furnaces 
for rolling while the plate just rolled is being sheared 
and lifted from the tables. The feed tables to 
the new mill collect ingots from the new pre- 
heat bay. 

The control cabin is set beside the entry tables. 
affording a good view to the operator who sits at a 
low desk and normally controls the mill functions 
through short lever controls on the desk. Mill 
operations are recorded by large dials set at low level 
on the line of sight to the mill. The mill operator 
usually controls the main mill tables, but control of 
some can be transferred to the shear operator or to 
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Left) 144-in. mill pump house 
showing soluble-oil tanks and 
pumps 
Belou Roll-grinding machine 


a work roll in postition 








the 96-in. mill operator. A mimic diagram indicates 
the selection. There are provisions on the mill and 
within the control cabin for closed-circuit television 
to show the far side of the mill to the operator. 

The remainder of the 144-in. mill bay houses the 
new roll-grinding equipment, which is designed to 
grind the 144-in. mill rolls without removing their 
chocks, but which can be used for any roll in the 
Rogerstone Works. A large area of this section is 
available for plate handling and roll maintenance. 

The whole 144-in. mill bay is served by a 125-ton 
crane which is used for plate handling, roll changing 
and other maintenance work. The crane has access 
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to the enclosed motor room through high-level 
aluminium roller shutters. 

The extra rolling capacity gained by the addition 
of the 144-in. mill and the third stand in the hot 
finishing mill has led to alterations in the original 
layout of the hot line, the main change being the 
proposed removal of the 84-in. intermediate 
roughing mill. 





Above) 96-in. reversing hot 
mill during the early stages of 
breaking down an ingot 


3-stand tandem 


hot mill 


Right 


o8-i0. 
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The existing 96-in. roughing mill will now be 
required to act as an intermediate mill as well as in 
its former role. When it is used as a breaking-down 
mill, the absence of a second roughing mill in the 
sequence will be compensated for in part by the 
additional hot-finishing stand and also by making 
extra passes in the initial breaking-down. When 
acting as an intermediate roughing mill it will be 
handling far longer slabs than hitherto, and to 
assist in handling these the side guides originally 
fitted to the 84-in. mill will be fitted outside the 
present guides. 

The edge trimmer, previously situated immedi- 
ately before the hot-finishing stand, will be moved 
and erected in the position on the line vacated by the 
84-in. mill. Placed here it can edge-trim slabs up to 
200 ft. long without having to be synchronized with 
a mill and without holding up the rolling programme. 


The third stand added to the hot-finishing mill is 
identical to the two existing stands, being a 4-high 
non-reversing mill, with rolls 88-in. wide. Slab 
reaching the finishing stand will be thicker and 
slightly cooler than previously which has meant 
fitting a 4,000-h.p. motor to the new stand compared 
with the 3,000-h.p. motor previously fitted to the 
original first stand, now the centre stand, which has 
also been re-motored to 4,000 h.p. The final stand 
is unaltered. 


On the original line the sheet was up-coiled at the 
end of a long runout table. Developments in 
coiling equipment since that installation have made 
possible the coiling of sheet immediately after emerg- 
ing from the hot-finishing mill and a new down- 
coiler has been fitted a short distance from the last 
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Right) Hot down-cotler from its 


ni? cabin 
Below) Hot down-coiler showing 
col at early stages of being wound 








stand. Foundations have been made for a second 
down-coiler which will be necessary in subsequent 
development of the mill. 


Cold Rolling 
Coils taken from the hot line are allowed to cool 
before being cold-rolled to the finished thickness. 
Usually, and especially with the harder alloys, one 
or more reductions in the cold mill are followed 
by annealing and final treatment in a temper mill. 
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The annealing furnaces are included in the cold 
mill bay, and the equipment is completed by an 
edge trimmer and slitter. 

Demands on the original cold-rolling equipment 
— a 3-stand tandem and a single-stand temper mill 
—have been eased in part by an increased efficiency 
due to the larger coils and greater range of gauges 
from the improved hot line. Capacity will be 
further increased by installing a modernized 
2-stand cold mill, moved from the East works, but 
this will not be in production until 1961. 

This 72-in. tandem in the East works has already 
been fitted with an improved lubrication system to 
ensure a high-grade finish at the higher rolling 
speeds that will be made possible. Automatic 
gauge control will be installed to get the maximum 
potential output implied by the changes to the 
main drive. Refinements to the infeed arrange- 
ments are also introduced to accept the thicker 
gauges, in line with the greater versatility of the hot 
line. This mill will be housed in the recently 
completed cold bay extension. 


Annealing 

Two new oil-fired annealing furnaces have been 
installed which more than double the original 
annealing capacity comprising electric and gas-fired 
furnaces. This increase is made in the expectation 
that the mill will be processing a greater amount 
of the harder magnesium-bearing alloys which will 
require more annealing during production than the 
alloys that have, until now, formed the bulk of the 
run. 

The last item of production equipment is the 
new edge-cutter and slitter, which has been put in 
to manage the heavier coils of greater length now 
being produced. It can either cut a coil to finished 
width by trimming each edge or it can be used to 
edge-trim and centre-slit the coil. 
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(Right) General view of 72-in. 
slitting line in the cold mill 





The efficiency of the strip 
mill has been preserved by 
the provision of compre- 
hensive handling equipment 
in each new bay. This, and 
the provision of large hand- 
ling areas, maintain the logical 
flow of products in the mill 
which was a prime considera- 
tion in the original design. 





Below) A view of the 72-in. line 
from the control pulpit 
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Right) Completed coil 
passed through the 72-in 
line 





Finishing Bays 

Some of the coils which 
have been rolled in the mills 
are used in the finishing 
bays for the production of 
corrugated building sheet, 
standard-sized container 
sheets and “circles” for 
domestic holloware. 








Corrugated Sheet 

The coiled sheet is un- 
wound, flattened by a roller- 
leveller and cut to the 
required lengths by a flying 
shear before being passed 
through the _ corrugating 
machines. Some profiles are 
made in roller machines and 
others in brake-presses. A 
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Right) The 66-in. 3-stand tandem 
n operation 


cold mili 1 


Below) Coils being loaded into 
annealing furnace 








“stucco”’ surface finish can be applied by a 
separate rolling operation before corrugating. 


Container Sheet 

Standard sized container sheets are produced on 
the automatic light shear lines. The coils are 
unwound, degreased and inspected visually for 
surface finish and mechanically by a flying micro- 
meter for gauge variations, before being cut to the 
required lengths by a barrel-type flying shear. One 
of the lines also has edge-trimming capacity. 

The cut sheets pass through a classifier which 
separates them into three piles : scrap that has been 
detected automatically or by the inspector is placed 
automatically in the first pile; the second pile is 
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made up of sheets of doubt- 
ful quality selected by the 
inspector; the prime quality 
sheets are collected in the 
third pile. 

The doubtful sheets are 
given a more thorough in- 
spection on a sheet inspection 
line. 

Circles 

A heavy blanking press 
produces circles from strip up 
to a maximum 29}-in. width 
which is flattened and passed 
through a continuous gaug- 
ing instrument before the 
press. The scrap is auto- 
matically wound after the 
press. Off-gauge circles are 
diverted and the others are 
visually inspected before 
bring automatically stacked and counted. 


Packing and Despatch 
At the end of the finishing bays the various 
products of them are collected, carefully packed to 
protect the high-grade finish, and then despatched. 


SOME DETAILS OF THE PLANT 


Melting Furnaces 
In the original remelt, four furnaces were in 
operation, but it was found that only two of these 
furnaces would be required when modernized. 
These two melting furnaces are Birlec low-fre- 
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Part of the coil handling equipment in the cold mill 


quency, vertical-channel induction type with a 
melting capacity increased from 7,500 Ib. to 10,000 
Ib., of which 7,400 Ib. is now available for off-take. 
The rating has been changed from 500-kW single- 
coil inductors to 200-kW twin-coil inductors to deal 


with the increased load. Temperature, shown on 
an indicator and recorder, is measured and con- 
trolled by the conventional thermocouple. 

The melted charge is transferred to holding 
furnaces, through new horizontal top doors, by an 
iron syphon pipe with a rate of transfer of up to 
2,000 lb. per min., the initial lift being provided by 
an electrically-driven vacuum pump. The furnace 
may also be tilted for draining through channel 
cleaning ports. 


Holding Furnaces 
Two holding furnaces, designed by Alcan 
Industries Ltd., are heated by nickel-chrome-iron 
elements suspended in the roof, the maximum load 
being 165 KW. The capacity of the bath has been 


increased from 7,400 Ib. to give an off-take of 


11,500 Ib. 

A single semi-continuous casting unit is fed from 
either of the holding furnaces through a two-branch 
launder. The furnaces may be emptied by draining 
through a spout at the lowest point in the bath, the 
drained metal being used to cast notch bars. 
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The Semi-Continuous Casting Unit (C.C.P. 
unit) 

In front of and between the holding furnaces is a 
modernized C.C.P. unit, alterations to which 
involved increasing the maximum drop from 9,000 
Ib. to 10,800 lb., introducing controls ccevering 
mould cooling and quench water, and instailing 
metal-flow temperature indicators, displayed with a 
visible ram speed indicator. Provision has also been 
made to increase the cast length from 120 in. to 
150 in. at a later date. A separate high-speed pump 
for the ram return system has been included and, 
as before, the unit will cast two ingots simultaneously. 


Fume Extraction and Smoke Abatement 

Cutting oil on the swarf and scrap is best 
removed by burning off in the furnace. Fumes 
from this burning and from the dross when it is 
removed from the furnace and quenched, are given 
off in quantity and two entirely new extraction 
systems have been designed to deal with them. 

The first, dealing with furnace fumes, was largely 
designed by Alcan Industries Ltd., who were 
assisted in the installation and construction by 
Thermix Industries Ltd. Each furnace is fitted 
with a hood which is connected by an underground 
duct to a centrifugal extractor fan, driven by a 
65-h.p. motor at 1,765 r.p.m. The fan induces a 
vortex action in the extracted air, and the dirt and 
dust, collected by a fine water spray, are carried 
to the side of the stack. This sludge drains to a 
clarifier and is filtered by a Philips continuously- 
moving paper-belt filter. The cleaned air and 
steam are then discharged into the atmosphere. 

The second system extracts the fumes released 
when dross taken from the top of the melt is 
quenched. These fumes are very corrosive and are 
at a high temperature, which prevents the use of 
conventional extraction equipment. Prat-Daniels 
Stroud) Ltd. installed the extraction and cleaning 
equipment, which was designed in conjunction with 
Alcan Industries Ltd., and is similar in some 
respects to the furnace fume-extraction equipment. 
The stack, internally insulated to overcome the 
problem of corrosion, is in the form of a venturi 
and is situated above the dross pit. 


Handling 

A scrap and ingot storage area of some 7,000 sq. 
ft. is provided at the northern end of the remelt. 
Scrap, mostly off-cuts and swarf, is pre-loaded into 
scrap bins but some scrap, returned from customers, 
consists of foil off-cuts in bale form. These bales, 
weighing approximately 80 lb., are loaded by hand 
on to stillages which are then handled by fork-lift 
trucks in the same way as scrap bins. 

Two E.O.T. cranes have been installed, operating 
over the melting and casting area. A 12-ton crane is 
used for furnace loading and a 10-ton crane 
removes the cast ingots from the C.C.P. units. 
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Pre-Heat 

Four Swindell-Dressler pit-type furnaces are 
installed in a new building to supplement the 
existing pre-heating capacity of 45,000 finished tons 
a year, provided by four tunnel-type furnaces, of 
which two are gas fired and two are electrically 
heated. 

The new furnaces, which have been adopted 
primarily for flexible and economical operation, are 
indirectly heated by passing air over banks of oil- 
fired radiant tubes, so that the ingots are protected 
from the products of combustion. Air, supplied 
by twin Garden City centrifugal fans driven by a 
75-h.p. motor at 550 r.p.m., is drawn over the 
radiant tube bank and discharged into plenum 
chambers at the base of each furnace pit. It then 
passes up through the load, which is supported by a 
grill, and is recirculated. 

The operational range of the furnaces is up to 
600° C. (pre-heating temperatures for aluminium 
alloys range from 480° C. to 600° C.) and the basic 
performance of a hot furnace is to bring a full load 
of cold ingots to 600 C. in approximately eight 
hours at a heating rate of 17 « 10° B.Th.U per hr. 
The 2,352-cu. ft. capacity of the furnace can take, 
for example, a full charge of 22 ingots 13 in. 48 

120 in. standing on end and weighing in all 
75 tons. The annual capacity of these furnaces is 
30,000 finished tons, thus bringing the total ingot 
preheating capacity to 75,000 finished tons. 

The furnace construction is a mild-steel shell, 
lined with refractory fire brick and hot-faced insulat- 
ing brick, the inside dimensions being 14 ft. wide 

12 ft. long = 14 ft. deep. The load-supporting 
grill is at floor level and beneath it is the plenum 
chamber that distributes the hot air. The furnace 
lid is in one piece, constructed of stainless-steel 
panels with glass-wool insulation, and is sealed by 
asbestos strip. 


Handling 

A most important factor in planning the handling 
operation in this bay was the need to keep to a 
minimum the time in which the pre-heating fur- 
naces remain open, and to this end high operating 
speeds were required. 

An ingot handling crane, designed and installed 
by J. H. Carruthers and Co. Ltd., of Glasgow, deals 
with this problem satisfactorily. The crane is 
operated by armchair Igranic control from an 
underslung, insulated and air-conditioned cabin, 
giving the operator a direct view into the furnace. 
The main hoist, which is in the form of rotatable 
tongs with an opening range of 2 ft. 6 in. to 7 ft., has 
a maximum lift capacity of eight tons. 

It is expected that the pre-heating capacity will 
eventually be increased considerably, at which time 
an ingot buggy will be provided to deliver the hot 
ingots to the feed table. Under the present expan- 
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Aluminium strip being uncoiled into the temper mill 


sion scheme, the pre-heat and rolling capacity is 
such that the ingot handling crane can both load the 
furnaces and transfer the pre-heated ingots to the 
feed tables of the mill. 


Cover Lifter 

A steel-framed cover lifter of 10-tons capacity, 
made by Fred Gilbert (Cardiff) Ltd., is mounted on 
rails on the top of the furnaces, which extend over a 
cover storage rack. It has a rail speed of 120 ft. per 
min. A hoisting frame is lifted by four inter- 
connected pulleys and engages fixed hooks on the 
furnace cover. The lifted cover may be placed on 
any of the adjacent furnaces or on the cover storage 
rack. The operator’s cabin, side mounted, is 
screened from the furnace up-draft by anti-sun 
glass. 


Tables 
All tables up the 144-in. mill and from that mill 
to the approach tables of the 96-in. mill have been 
supplied by Davy and United Engineering Co. Ltd. 


Table up to the Mill 

This table extends 85 ft. from the pre-heat bay, 
where hot ingots are loaded directly on to the end 
rollers, to the ingoing table of the mill, and contains 
31 separate rollers, 144 in. long. The rollers are 
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diabolo type, made of E.N.8. solid forged steel, and 
ground to a taper of 1 in 20 in. They are generally 
placed at 36-in. centres and are driven through a line 
shaft and bevel gears by 75/150-h.p. A.E.I. mill- 
type motors. The table can be controlled in 
sections or as a whole by the operator in the control 
cabin. 
Ingoing Main Tables 

The main entry table is a turning table, and is 
24 ft. long and 18 ft. wide ; it is formed by 14 split 
conical cast-iron rollers, each 97 in. long and 
tapered | in 197, which are generally placed at 
21-in. centres. Each side of the table is driven by a 
single 75 150-h.p. A.E.I. mill-type motor through 
line shaft and bevel gearing. 


METAI 


1960 


INDUSTRIES NOVEMBER 


~~ . 
Pee F 


Hydraulically operated 
guides, actuated by a syn- 
chronized rack and pinion, 
are positioned on either side 
of the table. Once the ingot 
has been centred, an 8-in. 
short stroke can be employed 
which will speed up passes 
and ensure that when very 
long slabs are rolled, devia- 
tion from the centre on the 
ingoing side is kept to a 
minimum. Faces of the 
guides are fitted with rollers. 


Feed Tables 
The feed table is a separate 
unit. The four E.N.8 forged- 
steel split-conical rollers are 
each 4} ft. long (10 ft. wide 
overall) and are mounted in a 
frame 14 ft. wide. The rollers 
are driven through closed spur and idler gears by a 
13-h.p. A.E.1. mill-type motor. The table is mounted 
on an eccentric shaft which is used to adjust the 
table to the pass line level after roll grinding. 
It can also be pivoted on the driven roll, which 1s 
the outermost, and raised to an angle of 53 deg. by 
an hydraulic pusher situated in the underframe. 
When the mill rolls are being changed, the table is 
latched in the raised position to get the strippers on 
the front of it clear of the roll chocks. 


144-in. HOT MILL 
The major item installed in the expansion 
programme is a 38-in. and 60-in. « 144-in. four- 
high, reversing, hot mill which has been built and 
installed by Davy and United Engineering Co. Ltd. 
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It is designed to act either as a hot roughing mill, 
the first stage in the sequence of the hot line ; or, 
independently of that line, as a plate finishing mill. 
The mill is designed to roll ingots 16 in. ~ 80 in. 

138 in. weighing up to 17,600 lb. The maximum 
roll opening, however, is 25 in. so that ingots up to 
that thickness can be rolled in special cases as long 
as they do not exceed the maximum table loading. 
The norma! duty is either to roll slab 1} in. thick for 
further reduction on the hot line or, alternatively, 
finished plate down to a minimum thickness of | in. 
and up to maximum width from the mill of 134 in. 
The rolling speed is 298 596 ft. per min. 

The 144-in. mill is positioned at the head of the 
hot line in a new bay set at right angles to the 
original buildings. This bay also houses the new 
roll-grinding equipment and the brick-enclosed 
144-in. mill motor room, which is isolated from the 
main area. 


Housings 

The 144-in mill housings, cast by English Steel 
Corporation Ltd., each have a finished weight of 
163 tons and measure 33 ft. « 15 ft. wide overall. 
The mean cross-sectional area of each post is 1,420 
sq. in. 


Screwdown 

The screwdown system has two speeds; the 
faster, 25 50 in. per min., is used for normal 
operations. A speed of 4 1 in. per min. is used for 
screwdown adjustment while under load. This 
second speed will be used in conjunction with a 
gamma-ray thickness gauge and can at a later date 
be used with automatic gauge control. 

Two 200 400-h.p. A.E.I. mill-type motors, 
mounted on a platform 19 ft. above floor level, drive 
the screws through a 30-in. Igranic multiple plate 
clutch and an electrically-operated gear box. 

The 20-in. diameter screwdown posts, made of 
forged steel, have a l-in. pitch buttress thread 
fitted in high-tensile bronze boxes set in the 
housings. The posts act on loadmeters on the top 
back-up roll chocks, and loads are recorded in the 
control cabin, from which each screw can be 
separately operated. A selsyn unit records gap 
measurement, and limit switches prevent inadvertent 
over-running. 


Mill Rolls 

The 38-in. diameter work rolls, which each 
weigh 27 tons, were supplied by William Beardmore 
and Co. Ltd., and Thomas Firth and John Brown 
Ltd. They are made of alloy forged steel, 65/70 
shore hardness. The minimum diameter to which 
they may be ground, without affecting the face 
hardness, is 352 in. The rolls are carried in double- 
row cylindrical and spherical thrust bearings made 
by the Skefco Bal! Bearing Co. Ltd., and are 
held in cast steel (Grade B) chocks. The lower 
work-roll chocks are fitted with hydraulic balancing 
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pushers, operating of the top work-roll chocks at 
1 ton per sq. in. 

The 60-in. back-up rolls each weigh 68 tons, 
and were supplied by United Engineering and 
Foundry Co., U.S.A., and by William Beardmore 
and Co. Ltd. The rolls made by United Engineer- 
ing are of special alloy, 45 50 shore hardness. Those 
supplied by William Beardmore have a composite 
construction, a forged sleeve (of 50 55 shore hard- 
ness) on a cast arbor. These rolls may be ground 
to a minimum diameter of 57 in. without affecting 
hardness. The roll necks are tapered | in 30, and 
support multi-row Skefco cylindrical and thrust 
bearings. 

The top back-up roll chock is latched to a yoke 
connected by hangers to a forged steel crosshead, 
which is in turn fixed to a 30-in. diameter balancing 
cylinder working at 2 tons per sq. in. This cylinder 
is fitted in the centre of the top housing separator. 


Drive 

The work rolls are driven at between 30 and 
60 r.p.m. (298 596 ft. per min. strip speed) by two 
direct-coupled, 4,000-h.p., single-armature d.c. 
motors supplied by Associated Electrical Industries 
Ltd. A “top forward” arrangement is used in 
which the top work roll is driven by the front motor. 
The rear motor, which is coupled to a jack shaft 
carried under the front motor, drives the bottom 
work roll. The arrangement offers easier access for 
maintenance on the front motor than is possible in 
the conventional installation of mill drives. The 
motors are coupled to the work rolls by 39-ft. long 
forged steel spindles with universal couplings at 
each end. The top spindle is supported by a carrier 
bearing mounted in steel beams, pivoted and 
balanced at the motor end, and hydraulically 
balanced at the mill end. The lower spindle, 
between the jack shaft and the bottom work roll, is 
set in spring-balanced carrier bearings at the motor 
end, and is hydraulically balanced at the mill. 


Roll-coolant System 

The roll coolant (“ soluble oil”) system has a 
34,000-gallon main storage tank from which it is 
supplied by four 1,000-gal. per min. centrifugal 
Pulsometer pumps at 120 Ib. per sq. in. The 
Pulsometer pumps are assisted by a 250-gal. per 
min. automatic pressure-booster pump. 

The coolant is pumped through a 16-in. Plenty 
duplex strainer to a battery of three automatic 
Auto-Klean strainers operating on a differential 
pressure switch each capable of passing 1,000 gal. 
per min. and filtering particles down to 0.006 in. 
A Kent combined pressure flow indicator, with 
flow recorder, is placed in the line and leads to a 
British Arca control set, remotely operated from the 
desk in the 144-in. mill control cabin. The control 
set can isolate the supply while leaving the pumps 
in operation. 
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The coolant sprays are operated from the control 
desk through special Saunders diaphragm control 
valves, of which 122 are installed at the mill; 6,000 
ft. of 2 in. o.d. nylon tube are used between the 
control desk and the sprays, which permit a maxi- 
mur flow at the mill of 3,000 gal. per min. The 
coolant, having passed through the sprays, falls to a 
catch tray under the mill where it is drained to a 
20,000-gallon collecting tank in the oil cellar. 
Three 15,000 gal. per min. 10-ft.-head Pulsometer 
vertical spindle return pumps are provided in this 
tank for returning the coolant through the cooling 
tower to the main 34,000-ga!lon delivery tank in the 
pumphouse. These pumps are float-controlled, 
and are fitted with a high-level alarm which can 
automatically cut-out the main delivery pumps. 
The booster pump is left running to permit a flow of 
oil over the mill in case rolling is in operation. 

A bank of five electric heaters, which will warm 
the soluble oil to working temperatures of up to 
150° F., is insta!led in the roll-coolant system. 
This is necessary in order to warm the rolls before 
rolling, and to help to ensure the rolled aluminium 
does not cool too quickly. The temperature of the 
soluble ofl can be altered to suit the alloy being 
processed at the time. A_ reinforced-concrete 
cooling tower of 1,500 gal. per min. capacity, 
constructed by the Davenport Engineering Com- 
pany, has been installed to dissipate excess heat 
gained when rolling. 


Fume Extraction 

The fume exhaust system was made and installed 
by the Visco Engineering Co. Ltd., and has a 
capacity of 70,000 cu. ft. per min. Fabricated 
aluminium hoods are fitted on either side of the mill 
stand and are connected by aluminium ducting to a 
large Aerofoil centrifugal extractor fan made by 
Keith Biackman Ltd. This 65-in. diameter fan is 
driven by a 100-h.p. motor and will absorb 92 b.h.p. 
at 800 r.p.m., a speed that gives the system a rating 
of 6 in. water gauge. An oil eliminator is previded 
to separate and recover the coolant from the 
exhaust gases. It is then returned to the soluble 
oil system. 

The ventilation system in the mill oil cellar has a 
capacity of 6,000 cu. ft. per min., and is capable of 
providing six air changes per hour. 


Roll Change 

The roll chock assembly, which is mounted on a 
sledge, lies on the bottom housing separator. All 
four rolls, or the bottom back-up and two work rolls 
only, can be withdrawn sideways from the mill on 
the sledge, which is connected to a rack beam run- 
ning through a totally enclosed double reduction 
worm and worm wheel gearbox driven by a 75-h.p. 
motor. The exposed rolls, with the bearing chocks 
supported on stools, are removed by a 125-ton 


E.O.T. crane to the roll-grinding machine, situated 
in the same bay. 


Auxiliary Equipment 

Gamma-ray gauge equipment, two ingot tilters, 
a slab shear and plate handling equipment are 
positioned between the 144-in. mill and the 96-in. 
mill approach tables. 

The gamma-ray gauge is mounted on a swivel 
stand at the side of the outgoing tables and relays 
the gauge of the metal being rolled to a recorder in 
the 144-in. mill control cabin. Screwdown 
adjustment can be carried out, in conjunction with 
this equipment, during rolling. 

Two 3-prong ingot tilters of 6,000 Ib. capacity 
are provided on either side of the slab shear. 
Hydraulically operated, they receive ingots vertically 
and lower them through 99 deg. on to the tables. 
The tilter nearest the mill will receive ingots from 
the tunnel pre-heating furnaces, while the plate 
that has just been rolled is being sheared and lifted 
from the table. The other tilter, on the run-out 
table from the shear, will take ingots which are to be 
rolled by the 96-in. mill when the 144-in. mill is 
rolling plate. 


144-in. Slab Shear 

This is a vertical down-and-up-cut shear made by 
Davy and United Engineering Co. Ltd. It has a 
capacity of 1.25 « 10° lb. and is designed to shear 
hot slab and plate having a maximum cross-sec- 
tional area of 300 sq. in. at temperatures between 
400° C. and 500° C. The blades, 146 in. long with 
a rake of 4 in., are driven by two 400-h.p. A.E.I. 
low-inertia motors, fitted with a 30-in. Igranic type 
S.M. brake. Cutting speed is 8 or 16 cuts per 
minute at half or full power respectively. The 
shear is fitted with hydraulic arrester gear, operating 
at 1,500 Ib. per sq. in., to hold the plate and prevent 
marking during the cutting operation. It is also 
provided with hydraulically-operated guides on the 
entry side to square up and centre long plates or 
slab before shearing. An underground conveyor 
carries the sheared ends to a crop shear, which cuts 
them to a manageable size; they are then lifted and 
deposited in scrap bins at floor level. The crop 
shear is powered by a 40-h.p. motor. 


Plate Transfer 

A system of transfer beams, fitted over the tables 
immediately after the shear, removes finished slab 
or plate to the ingot storage bay, or loads it on to a 
plate car for eventual transfer to the plate stretcher 
and processing department. 


Lubrication—144-in. Mill and Auxiliaries 

Lubrication systems for the 144-in. mill and 
auxiliary equipment are located in a 25-ft. deep oil 
cellar, on the outgoing side of the roll change side of 
the mill, and are as follows :-— 
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1. The table system consisting of a 7,300-gallon 
settling tank from which two Mirrlees positive- 
displacement pumps (one a stand-by) deliver at 
225 gal. per. min., through a fully automatic 
Auto-Klean T.K. strainer and a pressure vessel, to 
all the mill tables. 

2. The screwdown and screwbox systems have a 
common 1,800-gallon settling tank. Two Mirrlees 
positive-displacement pumps (one a_ stand-by 
deliver oil to the screwdown at 45 gal. per min. 
through a fully automatic Auto-Klean T.K. 
strainer and a pressure vessel. A further two 
Mirrlees pumps (one a stand-by) deliver to the 
screwbox at 5 gal. per min., through a manual 
Auto-Klean strainer only. 

3. The slab shear system consists of a 960-gallon 
settling tank from which two Mirrlees positive 
displacement pumps (one a stand-by) deliver at 
30 gal. per min., through a fully automatic Auto- 
Klean T.K. strainer and a pressure vessel. 

4. The soluble-oil lubrication system for centre 
bearings consists of an 800-gallon tank from which 
two, size 10, U. L. LaBour pumps (one a stand-by 
deliver to the centre bearings on the turning tables 
and to the ingot tilters at 40 gal. per min., through 
a manually operated Auto-Klean strainer. 

Further lubrication is catered for by Farval 
D.C.4 and D.C.25 units, both of which are sited at 
mill floor level. Roll necks are lubricated by grease 


(hand make-up) and oil mist from a unit on the 


screwdown platform. All return pipes are set at a 
fall of 1 in 18 back to the cellar tanks. 


Hot Mill Handling 

The 318-ft. long mill bay is traversed by a 
Vaughan 125-ton (25-ton auxiliary) E.O.T. crane. 
It is used for plate handling, roll-change operations 
and general maintenance work, and was used for the 
installation of the 144-in. mill stands and motors 
and general erection work in this bay. Access to the 
enclosed motor room is gained through high-level 
aluminium roller shutters. 


Roll Grinding 

A new Waldrich roll-grinding machine has been 
installed at the southern end of the mill bay and is 
designed primarily for the 144-in. mill rolls, which 
may be ground in their chocks. It can also be used 
to augment existing roll grinders, and will accept 
any of the various rolls in the Rogerstone Mill. 
Power is provided by a 44-h.p. A.E.G. motor, 
continuously rated at between 400 and 1,300 r.p.m., 
which is coupled through a gearbox. The roll 
grinder foundations are set on anti-vibration steel 
springs and have hydraulic damping units. 


Outgoing Tables 

The ingoing feed and turning tables are dupli- 
cated on the outgoing side of the mill. A further 
54 rollers, 12 ft. wide and pitched generally at 36-in. 
centres, link the 144-in. mill with the 96-in. mill 
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approach tables, which are 87 in. wide. The latter 
tables can be used as a stand-by for off-loading 
plate wider than 87 in. because the rolls stand 
proud of the table side frames. 


The Hot Line 

The addition of the new 144-in. mill and the 
provision of a third stand in the 88-in. hot finishing 
mill has led to further re-organisation of the line to 
preserve the continuity. 

When the 144-in. mill is working in conjunction 
with the hot line, the 96-in. mill acts as an inter- 
mediate mill. With this sequence the 84-in. 
intermediate mill is not needed, and it is therefore 
to be dismantled. On the occasions when the hot 
line is operating independently of the 144-in. mill, 
the 96-in. mill acts as the breakdown mill, and takes 
3 to 5 extra passes and delivers slab direct to the 
hot-finishing mill. 

The 96-in. mill, when acting as intermediate, 
handles far longer slabs than it was designed for. 
To assist the existing side guides in squaring up the 
slab, those associated with the 84-in. mill are to be 
relocated outside the existing guides. This stand 
will then be equipped with the full range of turning, 
centering and guiding equipment appropriate to a 
stand which has to break down ingots and also roll 
slab in long lengths. 

The up-cut shear and edge trimmer, positioned 
immediately in front of the 88-in. finishing mill, will 
be moved to take the place of the 84-in. mill. The 
shear can handle 1-in. thick hot aluminium plate 
up to 80-in. wide and is driven by a 50-h.p. con- 
tinuously-rated motor. Off-cuts from the shear fall 
down a chute to a conveyor, which lifts and deposits 
them in scrap bins at floor level. The shear is 
provided with side-guiding equipment on the entry 
side to deal with long slabs. The modernised edge 
trimmer, can cut strip 0.6 in. thick and up to 72 in. 
wide. It is driven by a 120-h.p. motor, which is 
controlled to synchronize the cutter speed with that 
of the table. In its new position it will edge trim 
slabs up to 200 ft. long without interfering with 
other operations of the line. 

Existing controls for the shear and timmer will 
be relocated in the present 84-in. mill control cabin. 


88-in. HOT FINISHING MILL 

The new stand in the tandem hot finishing mill is 
set in front of the two existing stands on foundations 
laid when the line was assembled in 1949-50. 

Made by W. H. A. Robertson and Co. Ltd., it is 
identical to those originally installed. It is an 88-in. 
wide, 4-high non-reversing mill, with 24-in. 
diameter work rolls and 56-in. diameter back-up 
rolls. The centres of the rolls are 19 ft. in front of 
the centre of the following mill. The mill housings 
are made of cast steel and weigh 90 tons. Roll 
journal bearings are of the Robertson flood- 
lubricated type, consisting of white-metal sleeves 
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which are mounted in cast steel chocks, and 
located axially by ball-races. The work-roll 
chocks are held between horns on the back-up-roll 
chocks by wedges, which can be used to offset the 
work rolls by as much as 3 in. The rolls are of 
forged steel, 70 shore hardness in the case of the 
work rolls and 50 55 shore hardness for the back-up 
rolls. 


Screwdown 

The screwdown system is driven at 0.25 in. per 
min. by two 50-h.p. d.c. motors through worm 
reduction gears. A magnetic clutch, linking the 
drives, is released for differential adjustment. The 
maximum gap obtainable between work rolls is 6 in. 


88-in. Mill Drive 

The new stand is driven, at 150/300 r.p.m., 
through a gearbox made by David Brown Industries 
Ltd., by a 4,000-h.p. A.E.I. single-armature d.c. 
motor and is coupled to a 11 pinion box by a Holset 
coupling. Gearbox reduction is 3.55 : 1. 

The centre stand, originally the entry stand, was 
powered by a 3,000-h.p. motor through a slab 
coupling and 60-in. face pinions; the motor has 
been replaced by a second 4,000-h.p. A.E.I. single- 
armature d.c. motor, operating at 58/116 r.p.m., 
with a direct drive to the mill pinion box. 

The 2,600-h.p. motor on the exit stand, driving 
an existing gearbox and 1/1 pinion stand, is 
retained. 


Roll Coolant 

A 10 per cent Sternol/soft-water emulsion is 
sprayed through separately-controlled banks of jets 
over the section of the rolls in contact with the strip. 
The original system, with a 10,000-gal. dirty-oil 
tank and a forced draught cooler, was designed for 
four stands and has required no major modification, 
but two new 90 gal. per min. Pulsometer pumps 
have been installed and the pumphouse has been 
re-arranged to improve the efficiency of the system. 


Fume Extraction 

With the installation of a third stand it has been 
necessary to increase the fume extraction capacity 
by 20,000 cu. ft. per min. to a total of 80,000 cu. ft. 
per min. A new oil eliminator, similar to the one 
on the 144-in. mill system, has been installed. All 
ducting is constructed in aluminium. 


Lubrication 

The original lubrication system was designed for 
four stands, and is based on two 2,000-gal. settling 
tanks, from which oil is pumped for the flood 
lubrication of the gear bearings and the spraying of 
the main drive gears. 
88-in. Mill Capacity 

The modified tandem finishing mill can now 
process soft and hard alloys at rolling speeds of up to 
800 ft. per min. Slabs will be delivered to the mill 
in thicknesses usually between 1.000 in. and 0.500 


in. Strip can be rolled in the mill to any gauge 
between 0.080 in. and 0.25 in. and coiled. Normal 
finishing gauges will be between 0.100 in. and 
0.140 in. 


Trimming and Coiling 

In the rolling sequence of the original hot line, 
the 88-in. mill was followed by a 651-ft. table 
fitted with cooling sprays to reduce the strip to a 
temperature at which it could be satisfactorily 
coiled. At the end of the table the strip was edge- 
trimmed and then up-coiled. Developments in hot 
coiling since the mill was first laid down have made it 
possible to coil strip satisfactorily without first 
having to cool it. New edge trimming and coiling 
equipment has therefore been fitted immediately 
following the last stand of the finishing mill. 


Edge Trimmer 
The edge trimmer, made by Stamco, can accept 
strip at 200 to 300° C., in both common and strong 
alloys, between 24-in. and 80-in. wide. Strip up to 
0.25 in. thick can be handled, trimming speeds 
varying between 800 and 450 ft. per min. according 
to gauge. The pinch rolls and cutters are driven by 
a 150-h.p. motor, the drive being synchronized with 
the mill speed. Scrap is cut to manageable lengths 
by another cutter, evacuated by a conveyor system 
under the tables and then deposited in scrap bins 
set at floor level. 
Hot Cotler 

The centre-line of the ree! of the mandrel down- 
coiler, which was built by Davy and United 
Engineering Co. Ltd., is set 25 ft. 6 in. from the last 
stand of the 88-in. mill. It has a 2-speed gearbox 
and will coil strip between 0.080 in. and 0.25 in. 
thick, 28 in. to 80 in. wide and at temperature 
between 200° C. and 300° C., at 450 or 800 ft. per. 
min., matching the speed of the edge trimmer. The 
coils, which have an inside diameter of 24 in. are 
limited to outside diameters of between 32 in. and 
54 in. and a maximum weight of 9,000 Ib. 

Strip emerging from the edge trimmer is caught 
between pinch rolls, which divert it to the coiling 
reel. The upper pinch roll, 24-in. diameter, is 
driven through a 4.08:1 gear; the lower roll, 
16-in. diameter, through a 2.86: 1 gear. Common 
to both pinch rolls is a 35-h.p. motor. The strip is 
directed round the reel by a belt wrapper which is 
retained until there are sufficient turns to hold the 
rolling tension. The tension range of oiling 
through the gearbox varies from 9,000 Ib. to 48,000 
Ib., for speeds of up to 450 ft. per min., to 0O— 
9,000 Ib. for speeds of 450 to 800 ft. per min. The 
reel, which is of the four-segment, collapsing type, 
concentric when open, is driven through a 2-speed 
gearbox by a 400-h.p. A.E.I. motor with a speed 
range of 375 to 1,100 r.p.m. 

On completion of coiling, the coils are removed 
from the collapsed mandrel by an hydraulically- 
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operated stripper car to a conveyor. They are 
weighed while on the conveyor and are eventually 
lifted by crane and placed in a storage bay to cool. 

Foundations have been laid for a second coiler 
which will be positioned at a distance of 12 ft. from 
the first coiler. 


Cold Mill 


The cold-mill capacity has been increased by the 
introduction of additional rolling, annealing and 
slitting equipment. 


72-in. Tandem Mill 

Cold-rolling facilities are to be improved by 
modernizing the two-stand 72-in. tandem mill, 
situated in the East Works at Rogerstone: and 
relocating it in an extension of the cold bay. This 
is a Robertson two-stand, 4-high, non-reversing 
mill with rolls of 15 in. and 37 in. dia. When the 
work on the mill is completed, it will be able to roll 
coils of heavier-gauge metal at greatly increased 
speeds. 

The modernization of this mill is being carried 
out in four stages. The first, which has been com- 
pleted with the mill in its present position, involved 
improvements to the roll coolant system to maintain 
a high standard of surface finish, and new feed 
arrangements, enabling the mill to handle coils 
down to 0.016 in. entry gauge, as compared with the 
original minimum of 0.050 in. 

The mill will be moved to the new cold mill 
building in January 1961, and will be fitted with 
new motors in the second stage of modernization. 
These motors of 2,200 h.p. will be fitted to each 
stand with new pinion stands, new bearings, and 
reel and belt wrapping equipment. When this 
stage is completed the mill will be capable of 
rolling at 2,500 ft. per min., compared with its 
present speed of 360 ft. permin. The two final stages 
cover the full mechanization of handling equipment 
and installation of control refinements, and of two 
further 2,200-h.p. motors, linked in tandem, giving 
a 4,400-h.p. drive to each stand and consequently 
greater torque for rolling thicker gauges. 


Annealing Furnaces 

The greater amount of strong alloy in the 
increased output of the mill has required a more than 
proportional increase in annealing capacity. To 
this end, existing gas and electric furnaces have been 
augmented by two new Stein and Atkinson oil-fired 
coil-annealing furnaces, with controlled-atmosphere 
plants. They are located in an annexe to the new 
cold bay building. 

The furnace and furnace-door construction is a 
steel shell, lined with heat-resisting alloy plates and 
Sullite insulation. The door is counter-balanced to 
assist the raising and lowering winch and, when 
closed, is pressed by hydraulic pushers against a seal 
of water-cooled sponge strip insert. 


Each furnace has a clear load space of 2,230 sq. ft., 
is 27 ft. long = 10 ft. high = 8 ft. 3 in. wide, and 
can accept 16 coils of 46-in. outside diameter 
stacked 70 in. high, weighing a total of 67 tons. 
Different coil sizes would allow a possible maximum 
charge of 112 tons. 

Special burners, developed by Stein and Atkinson 
in conjunction with Surface Combustion Corpora- 
tion, use marine-diesel oil to heat high-quality 
stainless steel radiant tubes fitted in the sides of the 
furnace and insulated from the furnace interior. 
Air is drawn over banks of these tubes by water- 
cooled recirculating fans, supplied by Keith 
Blackman Ltd., and is then ejected at the base of the 
furnace sides into plenum chambers zones, which 
may be separately controlled, and which are a part 
of the annealing tray. The hot air then passes up 
through the load and is recirculated by the fans. 
The fans, driven by 40 h.p. motors at 1,480 r.p.m., 
develop 14 in. water gauge, giving a delivery of 
30,000 cu. ft. per min. at 600° C. 

The furnaces have an operational heating range 
from 150 C. to 600° C. and can hold a selected 
temperature within that range of +3 C. They 
operate nominally on a 12-hour cycle per load which 
gives an annual throughput of between 24,000 and 
30,000 tons. 

Coils that are to be annealed are stacked, lying 
either vertically or horizontally, on  specially- 
designed trays. The trays are handled by a 50-ton 
motorized grab and lifted on to a furnace bogie by a 
60-ton Morris crane serving the new cold mill bay. 
The bogies are on rails opposite the furnaces and are 
charged or discharged by an electrically-driven cab 
unit. 

A Holmes Kemp controlled atmosphere plant 
has been installed by Stordy Engineering Ltd. This 
plant will give a non-oxidizing atmosphere which 
reduces the amount of oil staining at low tempera- 
tures. Automatic control is used and has been 
supplied by Honeywell Controls. The system may 
be preset to requirements, and incorporates, all the 
usual indicators and recording equipment. 


72-in. Slitting Line 

A new high-speed slitting line, designed and 
built by Sir James Farmer Norton Ltd., has been 
erected in the new cold bay extension to edge and 
centre slit strip between 0.008 in. and 0.065 in. 
thick, in both hard and soft alloys. The line can 
handle coils up to 8,000 Ib. in weight, having an 
unfinished width limit of between 30 in. and 80 in. 
and a maximum outside diameter of 52 in. The 
slitting speed is 2,000 ft. per min. A pneumatically- 
operated down-ender accepts coils from a loading 
crane and tilts them on to a roller conveyor. The 
coils are transferred to the ingoing coil carriage and 
there “ tailed ” by tailing rollers (1.e., the first few 
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feet of the coil is straightened out) before being 
directed to the unwind cones. Otherwise conven- 
tional, the unwind cones have an automatic centering 
unit to correct misalignment of the coils, and are 
monitored by an air jet. Drag generators are fitted 
to the unwind cones to give a maximum back tension 
of 3,000 Ib. 

The strip is passed between ingoing feed rolls to 
the slitter, of standard Alcan Industries Ltd., 
design, a twin-mandrel pull-through type with 
stationary arbors and rotating cutter housings. 
Scrap is cut to lengths of approximately 12 in. by a 
rotary flying-shear cutter, and delivered by chute 
and conveyor to scrap bins at floor level. 

Twin re-coiling reels are fitted, which will accept 
coils in widths between 36 in. and 78 in. The reels 
are driven by two variable-speed a.c. motors in 
tandem, only one being used when a half-coil is slit. 
The finished coil is lifted and transported on a 
carriage to an up-ender before being removed by 
crane. 

The slitting line is controlled from an elevated 
platform alongside the slitter. From this position 
the operator can view the strip from the unwind 
cones to the coiling reels. There are three auxiliary 
control stations placed by the tailing mechanism, 
the unwind cones and the reels. 


Handling Equipment 

A Morris 60-ton E.O.T. crane is provided in the 
new cold bay. The crane has drum-operated 
master controllers. The hoist and cross-traverse 
have dynamic braking and there is a foot-operated 
brake for long travel. 

When used for handling the annealing trays, the 
crane main hoist is fitted with a King 50-ton 
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motorized lifting grab and controlled from 
the crane cabin. A motorized beam, also 
controlled from the cabin, has been supplied to 
handle four 9,000-lb. coils simultaneously when 
charging the existing G.W.B. furnaces, whose 
charging arrangements differ from those of the new 
furnaces. The crane wil] also be able to deal with 
roll changing on the 72-in. cold mill. 


Semi-Goltath Cranes 

Two Morris 6-ton semi-goliath cranes will handle 
coils on either side of the new slitting line. The 
cranes have a span of 48 ft. 6 in. and crane rail 
height of 22 ft. The 6-ton hoist is fitted with a 
rotatable triple hook, and has a hoist speed of 
30 ft. per min. and a cross-traverse of 100 ft. per 
min. The cranes are controlled from the floor. 
Another 6-ton semi-goliath crane will work over a 
6-coil upender, and is similar to those described 
above, but has a shorter span of 29 ft. 6 in. and a 
crane-rail height of 20 ft. Two further semi- 
goliath cranes will be installed to operate either side 
of the 72 in. cold mill when it is relocated. 


General Handling Equipment 

General handling equipment throughout the 
West and East Works at Rogerstone has been 
augmented by the addition of Yale and Towne 
fork-lift trucks with capacities of 10,000 to 15,000 
lb., platform trucks of up to 5 tons capacity, and 
small hand trucks. A three-ton mobile crane is 
provided in the Inspection Department. 

In order that an efficient flow of cast ingots can be 
maintained, two 10-ton trailers and a new Scammell 
tractor are supplied for use between the Remelt 
Department and sheet mills. New scrap bins and 
stillages have been provided in proportion to the 
increase of offcuts and swarf resulting from the 
greater productivity of the mill as a whole. 





Control of Press Shop Operations 





Continued from page 807) 
19. Efficiency factor for press group, section and 
shop. 
20. Comparison of the above over different time 
periods. 
Innovation and Experimentation 
This ability to measure the results of press-shop 
operation, which the control units provide, enables 
management to assess the advantages and dis- 
advantages and ultimately the cost and returns 
associated with innovations. A particular case 


being that of the control units providing analyses of 


the overall and detailed effects of automation. 








Production and Costing 

It is also found that the new counters greatly help 
in eliminating discrepancies in production records 
and provide asound basis for the accurate assignment 
of costs. The routines also speed up and facilitate 
the flow of information to the production control 
records office, and provide up-to-the-minute pro- 
gress information for customer liaison and all other 
related departments. 

There is no doubt that this equipment is proving 
itself of inestimable value over and over again. 

Acknowledgement is made to Mr. W. G. Snell 
Fisher and Ludlow Ltd.) and to Mr. A. S. Taylor 
Wallace Attwood Company) for their assistance 
in the preparation of this article. 
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Relating to Processes for 


DEEP DRAWING AND PRESSING 


By H. T. COUPLAND, B.Sc.(Eng.), Ph.D.* 


(This is one of a series of lectures presented at the Wolverhampton and Staffordshire College of Technology 
under the general title of ““ The Technology of Deep Drawing and Pressing.” 


Introduction 
OMMON use is made of the term deep drawing 
to describe a wide variety of pressing operations. 
Before proceeding with any detailed study of the 
subject it is essential therefore to establish the 
precise meaning of the term. 

Fig. 1 shows three different types of pressing 
operation; all the components being circular in plan 
view. 
the blank between the die and blankholder is 
allowed to flow inwards as the punch descends. 
This material forms the walls of the pressing. The 
metal in the centre of the blank is stretched over the 
punch head and is subjected also to bending in the 
region of the punch radius. With comparatively 
small punch radii the central material is protected 
to a considerable extent from the drawing tension 
and hence the stretching (or stretch-forming 
component of the operation plays only a minor 
role. In the strictest sense of the term this is the 
process which can be described as a true deep- 
drawing operation. 

In the second operation (Fig. 16) the material 
between the die and blankholder is prevented from 
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pressing 





In the first operation (Fig. la) the zone of 


moving by a locking draw bead and the component 
is produced by deformation of the central portion of 
the blank. This is known as a stretch-forming 
operation. 

Finally Fig. 1c illustrates the third and possibly 
most common type of process where deep drawing 
and stretch-forming each make a major contribution. 
Here, as in the case of true deep drawing the material 
between the die and blankholder is allowed to flow 
inwards as the punch descends. In this case, 
however, the central region material undergoes an 
operation which is predominantly one of stretch- 
forming. Conditions in this zone are much more 
complex than with the simple stretch-forming 
operation since the boundary conditions are 
governed by changing events in the drawing zone. 

The pressings produced in the average press shop 
under the general classification of “ deep-drawn 
components” can usually be placed into one of these 
three categories. In practice of course these 
groupings are not by any means as clear cut as the 
illustrations and descriptions indicate. The com- 
plex shapes of many components add considerably 
to the difficulties in this respect. Before discussing 
the influence of these differing modes of deformation 
it is appropriate, therefore, to consider three 
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practical pressing operations 
corresponding roughly to each 
of the three categories. 

The engine sump shown in 
Fig. 2 is a typical example of 
a true deep-drawing oper- 
ation. The bottom radii are 
comparatively small and 
stretching of the material in 
the base of the component 
is strictly limited. 

Fig. 3 illustrates a wheel- 
barrow body pressing. This 
is basically a stretch-forming 
operation although limited 
movement of the material 
from under the draw beads 1s 
allowed. This can be seen by 
the vertical marks produced 
on the material surface, 
near the top edge of the 
pressing, where the meta! 
has been dragged over the draw beads. It 
should be noted that draw beads in this type of 
application not only restrict movement of the 
material but the corrugation produced by the bead 
also serves to stiffen the sheet, thus preventing 
wrinkling. 

Fig. 4 illustrates a fuel-tank pressing. The 
base of the component, and a considerable part 
of the long sloping side (on left of diagram) are 
produced by an operation which is largely one of 
stretch-forming. The remainder is deep drawn 
Draw beads, allowing comparatively large material 
movement but also stiffening the sheet (cf. wheel- 
barrow), are commonly used parallel to the straight 
sides of pressings of this type. 

Apart from being a good example of a combined 
deep-drawing and stretch-forming operation, where 
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each plays a major role, this component is an 
excellent indication of the non-uniform shapes that 
have to be produced. 

In all practical pressing operations such as those 
just mentioned the type of deformation taking place, 
whether it is deep-drawing or stretch-forming or 
striking some sort of balance between the two, 
can have a considerable influence on a number of 
factors. These include selection of the quality and 
condition of the metal to be pressed, the method of 
testing this metal and the best means of lubrication. 


Fundamental Principles 
Mechanism of Deep-Drawing Process 
Having discussed deep-drawing operations in 
general terms the more fundamental aspects of the 
process must be considered. 


It is appropriate in 
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these circumstances to examine the only deep- 
drawing operation which has yet received a thorough 
experimental and analytical study('). The operation 
is the production of a cylindrical cup from a flat 
circular blank: an intermediate stage in such a 
process is shown in Fig. 5. 

When drawing thin materials the blank being 
formed is held against the die face with pressure 
exerted by the blankholder. This retards or 


prevents the formation of radial wrinkles. Industri- 


ally two main methods of blankholder loading are 
employed, namely, positive pressure and positive 
clearance. In the former case the load is maintained 
by an air cushion, hydraulics or even springs. With 
the latter the pressure plate is mechanically held 
to maintain the same die-blankholder clearance 
throughout the operation. 

The metal between the die and blankholder as it 
is drawn radially inwards is subjected to a continu- 
ally increasing circumferential compressive strain 
combined with a radial tensile strain. These 
jointly induce lateral strains which generally cause a 
continuous thickening of the sheet metal as it 
moves inwards. This process is usually referred to 
as simple radial drawing. 


xy 
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On reaching the die radius the material is 
plastically bent under a radial tensile stress. 
Subsequently, at the die throat entrance it is 
plastically unbent under continued tensile stress. 
Thinning of the material arises from this plastic 
bending and unbending under tension and modifies 
the thickening due to radial drawing. 

The part played by friction during these processes 
is of considerable importance. Frictional resistance 
has to be overcome as the material slides between 
the die and blankholder and, also, as it is dragged 
over the die radius. A sharp die profile radius 
tends to increase the frictional component of the 
drawing load and leads to greater thinning due to 
bending and unbending. 

As this outer region metal passes the die throat 
to form part of the cylindrical wall of the shell it 
may undergo further axial strain. This is generally 
insignificant provided that the clearance between 
the punch and die is such that ironing will not 
occur, 7.c. Current metal thickness is not greater 
than punch-die clearance. 

The material in the inner zone over the punch 
head never undergoes the processes just described 
but is subjected to stretch-forming under biaxial 
tension, which is combined with bending under 
tension over the punch profile radius. This 
stretch-formed region is called upon to support the 
drawing load which is determined by events in the 
outer drawing zone, notably blank diameter and 
the frictional drag imposed by die and blank- 
holder. The strains over the punch head are thus 
largely governed by drawing load, the punch profile 
and the restraints due to friction. In most cases it is 
the combined influence of these factors which deter- 
mines whether the drawing operation is possible. 
Failure usually occurs on the punch profile but 
punch form and friction have an important influence 
on the precise position at which this takes place 





SHEET 


When stretch-forming with rigidly clamped 
boundaries (Fig. 16), conditions of strain over the 
punch head are simpler than those obtaining in a 
normal deep-drawing operation where the boundary 
conditions are continually changing. Under these 
circumstances punch profile and friction are again 
of paramount importance but their precise effects 
may differ from those experienced within the 
stretch-formed zone of a drawing operation. 


Friction and Lubrication 

In view of the importance of friction and lubrica- 
tion in pressing operations it is important that the 
mechanisms of both should be clearly understood. 

Careful examination of metal surfaces shows that 
they are never perfectly flat. Thus, when one 
surface slides over another, the regions of intimate 
contact are small and are limited to the peaks of the 
elevations which deform plastically until the area is 
great enough to support the applied load(*). The 
pressure at such points is so high that pressure 
welding may take place. Friction between metals 
is thought to be largely due to these adhesions and 
represents the force required to destroy the junc- 
tions. Very frequently these junctions shear a short 
distance away from the interface and thus metal from 
one surface is transferred to the other surface. This 
is the common cause of “pick-up” on the tools 
which is often experienced in deep-drawing 
operations. 

The primary object of any lubricant whether 
liquid or solid must be to separate the metal surfaces 
in order to eliminate or at least reduce adhesion. 
When a comparatively thick layer of liquid lubricant 
separates two sliding surfaces the lubrication is of 
the fluid or hydrodynamic type. Viscosity is the 
important property of the lubricant and very 
largely governs the resistance to motion. Under 
these conditions the friction is low and ideally there 
is no wear of the underlying surfaces. 

In general, under conditions of high pressures 
and low sliding velocities, fluid conditions cannot be 
maintained and the thick lubricant layer is reduced 
to a film of molecular dimensions. Under these 
“boundary conditions” the physical and chemical 
nature of the film, together with the properties of the 
surfaces, are the important factors determining the 
efficiency of lubrication. These are the conditions 
where it is possible that various types of additive 
(e.g. sulphurized or chlorinated compounds) can be 
of assistance. 

Between these two extreme 
appears to be an intermediate phase. 
partial hydrodynamic lubrication has been found to 
occur with certain lubricants at low speeds under 
conditions still far from suitable for the full fluid 
type. Investigations of lubrication in wire draw- 
ing(*), for example, have indicated that hydro- 
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A state of 


dynamic films can be formed during this process 
using an ordinary mineral oil. 

In deep drawing it seems doubtful whether true 
fluid lubrication is possible particularly over the 
die radius. Lubrication is much more likely to be 
of the thin-film type, i.e. boundary or partial 
hydrodynamic. Although speeds of drawing are 
generally much less than those normally encountered 
in wire drawing recent evidence supports the view 
that a form of hydrodynamic lubrication is possible 
under certain conditions(*). 


General Discussion 

Properties and testing of material are discussed 
elsewhere in this series of lectures, hence it is 
proposed here to focus attention on the influence 
of lubrication and speed on deep drawing and 
pressing processes. Since an attempt has been 
made to classify various types of pressing operation 
it is appropriate, however, to comment briefly on the 
testing problem, particularly in relation to simulative 
types of test. 

Various efforts have been made to correlate 
tensile tests, Erichsen or Olsen tests and cup- 
drawing tests with the performance of material in 
press shops. Experiments have shown that there 
is reasonable correlation between the tensile test 
side lubrication on drawing 
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and operations including a fair degree of stretch- 
forming(*). On the other hand the tensile test does 
not correlate with behaviour under the press when 
producing flat-bottomed pressings with a small 
profile radius on the punch. 

Similar difficulties arise when attempting to relate 
stretch-forming tests (e.g. Erichsen or Olsen) with 
the general run of deep-drawing operations. 
Clearly these forms of testing are similar to the 
stretch-forming type of process shown in Fig. 16 
and are of most value in these cases or where 
stretch-forming predominates. 

If deep drawing or deep drawing and stretch- 
forming occur in a particular operation a cup-forming 
test, such as the Swift Test, is more appropriate 
since similar conditions can be reproduced in the 
test. This is one of the chief reasons for continued 
perseverance with the method although several 
difficulties still remiain to be overcome. 

When examining a particular pressing operation 
the importance of obtaining some idea of the 
processes to which various parts of the workpiece 
are being subjected cannot be over-stressed. This 
information can provide valuable assistance in 
choosing the most appropriate form of simulative 
test. 

Effects of Lubrication 

Turning to the relationship between lubrication 
and the pressing processes under discussion, Fig. 6 
shows the results of drawing experiments made on 
an extra-deep-drawing quality steel using a hemi- 
spherically-nosed punch(*). This is an operation 
combining deep drawing and stretch-forming. The 
punch was 2 in. in diameter and the lubricant was a 
mineral oil with “‘extreme-pressure”’ additives. 

One of the objects of the tests, which were made 
at 10 ft. per min. and 90 ft. per min., was to deter- 
mine the effects of punch side lubrication and the 
absence of it on the maximum diameter of blank 
that it was possible to draw without fracture. 
The lower results on the graph were obtained with 
both sides of the blanks lubricated and the higher 
results, representing a greater depth of draw, were 
obtained by omitting lubricant from the zone over 
the punch head. At constant speed it can be seen 
that the difference in friction in the stretch-formed 
zone has a marked effect on drawing capacity. 
The differences in drawing ratio between the two 
speeds were partly attributable to changes in 
lubrication with speed but changes in the plastic 
behaviour of the steel also contributed to these 
differences. 

An interesting adjunct to these results is provided 
by the drawing ratios obtained with a plastic- 
coated steel such as John Summers “Stelvetite.” 
Similar tests with the same form of punch profile 
were performed at the lower speed. With the 
plastic on the die side a drawing ratio of 2.30 was 
possible but with the plastic on the punch side this 
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was reduced to 2.15. In both series of tests a 
normal and quite effective lubricant was used on the 
plain side of the blank. Further tests made with the 
plastic on the die side and no lubricant over the 
punch head enabled a drawing ratio of 2.40 to be 
obtained. 

These results illustrate the effectiveness of the 
plastic coating as a lubricant or more probably as a 
means of preventing the metal of the tools and 
workpiece from coming into intimate contact. 

In connexion with the reduction in drawability 
produced by a lubricated punch it is interesting to 
note that reports of Erichsen and other stretch- 
forming tests carried out with dry and lubricated 
punches indicate that greater penetration is obtained 
with a lubricated punch ('). 


Effects of Drawing Speed 

Many theories are expounded in press-shop circles 
on whether it is better to perform drawing operations 
at slow or fast speeds. Additional confusion is 
undoubtedly caused by the fact that the commonly 
used crank press starts to deform the blank at 
comparatively high speed and then slows up during 
the remainder of the stroke. 
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Experience in other fields of metal working 
suggests that speed of deformation can influence the 
plastic behaviour of the metal or the effectiveness 
of the lubricant. In pressing operations the effects 
of changes in speed are difficult to predict because 
of the general complexity of such processes. 

Fig. 7 illustrates the effect of drawing speed, 
lubrication and punch profile on the critical 
drawing ratio of an extra-deep-drawing quality 
steel. All these tests were carried out on a 
hydraulic press in which the ram speed was 
reasonably constant during the draw and showed 
little variation before and after contact with the 
blank(*). The lubricants used were four mineral 
oils ranging in viscosity from 385 to 2,522 (Redwood 
secs. at 70° F.), one mineral oil containing ‘“‘extreme- 
pressure” additives and dry graphite applied as a 
very thin film. 

The results show that variations in drawing speed 
in the range 10 to 90 ft. per min. can have important 
effects on the deep-drawing capacity of mild steel. 
These speed effects are dependent on punch form 
and on the conditions of lubrication. 

For the first series of tests (Fig. 7a), a flat-nosed 
2-in. diameter punch with a j-in. profile radius was 
used. With the liquid lubricants it can be seen that 
the drawing capacity of the steel improved ap- 
preciably both with increased speed and increased 
lubricant viscosity. 


Effect of drawing speed on drawing performance of 
brass lubricated with graphite 


Fig. 8. 
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The effects of increased drawing speed observed 

with a round-nosed punch were entirely different 
Fig. 76). In this case with all the lubricants tested 
drawing capacity decreased considerably with 
increased speed. 

As far as the tests on liquid lubricants were 
concerned analysis of all the evidence(*) led to the 
conclusion that lubrication improves with lubricant 
viscosity and drawing speed. Most significant was the 
reduction in load, produced by an increase in speed 
or lubricant viscosity, to draw a given size of blank. 

The increase in drawing capacity with speed 
using the flat-nosed punch was attributable in part 
to the predominance of improved die side lubrica- 
tion. Similarly improved punch side lubrication 
predominated with the round-nosed punch and 
drawing capacity decreased with speed. 

Referring to the results obtained with graphite- 
lubricated steel (Fig. 7) it is important to remember 
that the plastic stress-strain relationship of mild 
steel is relatively sensitive to strain rate(®, , 
Analysis of the drawing and fracture loads left 
little doubt that the changes in drawing performance 
with speed were attributable to changes in the 
plastic behaviour of the steel. 

Similar experiments to those described carried- 
out on 70-30 brass, which is little affected by rate 
of straining(*), supported this conclusion. Tests 
with liquid lubricants showed similar trends to 
identical tests on steel. Graphite-lubricated brass 
on the other hand gave a remarkably consistent 
drawing performance (Fig. 8). These results, 
together with the consistency of the drawing and 
fracture loads, show there was no speed effect with 
graphite-lubricated brass. 

There can be little doubt that the speed effects 
observed with liquid-lubricated brass were due 
wholly to changes in lubrication with drawing 
speed. On the other hand, the speed effects 
observed with liquid-lubricated mild steel were 
attributable to a combination of the effects associated 
with changes in the plastic behaviour of the metal 
and those due to changes in lubrication. 

(Continued in page 846) 
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An Introduction to the 


THEORY AND PRACTICE 
OF FLAT ROLLING—3 


By the late C. W. STARLING, B. Eng., A.M.I.Mech.E. 


(Continued from page 765, October, 1960 issue) 


FORCES ON THE MATERIAL BEING 
ROLLED 
HE various rel! combinations have been 
mentioned, but whatever the arrangement of 
the rolls, the true rolling mill has a single pair of 
rolls actually reducing the material. This chapter 
deals with the behaviour of material being worked 
by a pair of rolls and the number and arrangement 
of backing rolls does not affect the general conclu- 
sions. In current practice there is one type of 
rolling mill which does not conform with this 
theory; this is the planetary mill and it has a 
single large-diameter roll with a number of small 
diameter rolls arranged as planets around it. In 
this mill there is no true rolling action between the 
work rolls and the material being rolled, and 
operation can be classed as mid-way between a 
rolling and a forging process. A later chapter is 
devoted to the theory of the planetary mill. 


Flow of Material in the Roll Gap 

In the early days of rolling, it was sufficient to 
know the dimensions of the material before and 
after rolling and a bar was passed backwards and 
forwards through the mill until the required dimen- 
sions were obtained. Rolling was then thought to 
be a very simple process and as it was carried out in 
hot and dirty conditions, it did not hold much 
attraction for scientists. There is no record of 
serious attempts to investigate the flow of material in 
the roll gap until the middle of the 19th Century 
and even then little progress was made until the 
tremendously increasing demand for steei output 
and improved quality focused attention on rolling 
problems generally. 

Initially, experiments were carried out with the 
object of obtaining some information on the plastic 
flow of material in the roll gap. Crude tests were 
carried out by drilling holes along the length of a 
bar and inserting tight plugs of the same metal as 
the bar, then heating up the composite bar and 
rolling it slowly between iarge-diameter rolls. After 
rolling, the bar was split through the middle and the 
shape of the plugs examined. Other experimentors 


used screw plugs and the final shape of the screw 
thread gave a little more information about the flow 
of metal. Others cut a series of lines around the bar 
forming a grid pattern and the change in shape of 
the pattern was measured both during and after 
rolling. None of these tests gave very satisfactory 
results, partly because of the difficulty of handling 
hot metal and the attendant scale problems and 
partly because of the lack of suitable instruments to 
measure the various factors involved. Attempts 
were, therefore, made to carry out similar experi- 
ments on lead and aluminium bars, as the cold 
metal in this case was of similar hardness to the hot 
steel and it was hoped that some correlation could 
be obtained. These tests again gave only a crude 
qualitative idea of the flow of material during 
rolling, as the experimental technique interfered 
with the normal plastic flow of the metal. 

In recent years, the technique of using Plasticine 
to simulate hot steel in various metal-working 
processes has been highly developed and this is 
probably the best material to use in the early stages 
of rolling experiments. The British Iron and Steel 
Research Association have carried out a great deal of 
research on the properties of Plasticine and have 
correlated the results with the properties of hot 
steel so accurately that in the forging process 
particularly, it has been found possible to carry out 
quantitative as well as qualitative experiments. The 
same degree of success has not yet been achieved in 
rolling experiments, as the friction between the 
material and the rolls is of vital importance, but a 
great deal of work has been carried out on the 
coefficient of friction between Plasticine and 
various other materials and a large measure of 
success has been obtained, particularly in the 
rolling of small sections. The Plasticine technique 
is particularly useful as a bar can be made up of 
alternate layers of different coloured Plasticine and 
if necessary, this can be carried to three dimensions. 
The variation of properties of different coloured 
Plasticine has been investigated and The British 
Iron and Steel Research Association have developed 
techniques of making different coloured Plasticine 









838 SHEET METAL INDUSTRIES NOVEMBER 


1960 











without interfering with the properties and have 








been successful in obtaining bars with homogeneous innit 7 ev" 
properties and different coloured layers. ‘Ware - ——h 
In general, it has been found that if lines are SESE Rs ae , 
scribed across the bar on the rolled surfaces, they L _ 
remain straight and perpendicular to the edge of 
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the bar after rolling, while similar lines on the side 

of the bar tend to curve in a direction opposite to > 
the rolling direction, as shown in Fig. 35. This 

indicates that the surface of the bar in contact with 

the rolls is flowing faster than the material inside the 




















bar. 
wmmensafeac and after passing through the rolls, with a reduction 
, —_ : Va INCHES/SE in thickness of r per cent the final dimensions are:— 
nl , - . Length L, inches 
| t = Ses : Width WwW: 5 
ota ce: Thickness T,  ,, 
as shown in Fig. 36, then the DRAFT for this pass 
Fig 37 is the change in thickness — T, — T, inches. 

It is usual to express the rolled dimensions in 
terms of the original bar size and the percentage 
reduction and this is done by three simple equations. 

During the last ten years, progress in both From the definition of percentage reduction, 
theoretical and practical investigations into the oe (100 — r)\ _ 
rolling process has been rapid and several compre- r, ~ 100 | eee 14 
hensive theories are now available. It has been From the assumption that there is no change in 
found that most phenomena which are known to volume during rolling, 
occur in practice can now be explained by means of LxwWwixT%=L.xW.xT; 
the theories. and assuming there is no spread, W, — W, 

In order to obtain an understanding of the ‘therefore L,T, — L.T, 
fundamentals of rolling theory various assumptions Substituting this in equation (14) gives :-— 
are made. These are known to be untrue, but are 100 
made in order to simplify the explanation in the L, 7) Ee Sener ee 15 


initial stages. Later in this chapter the effect of 
these assumptions on the theory will be discussed. 
They are :— 

(1) There is no spread. 

(2) There is no change in volume. 

(3) A vertical plane section of the bar before 
rolling remains a vertical plane section after 
rolling. 

(4) The coefficient of friction is constant. 

(5) The rolls are perfectly cylindrical and their 
axes are parallel to each other. 

(6) There is a uniform radial pressure in the 


It is fairly obvious that a change in the speed of 
the bar will have the same relationship as the 
change in length. In order to make this clear, a 
section of the bar before entering the rolls can be 
taken. The length of this section is /, inches and it 
is moving at a speed of V, inches per second. After 
rolling, the same section of the bar will have a 
length of /, and will be moving at a speed of V, 
inches per second, as shown in Fig. 37. 

The time taken for the section of the bar to pass a 
given point on the ingoing side of the mill will be 





Arc of Contact. v seconds, and the time taken to pass a given 
Speed of the Bar in the Roll Gap eR a Oe, 
If a bar has dimensions before rolling of Pa OS RES ee OE Oe V, pee ' 
Length L, inches But as the two sections are part of a single bar of 
Width W, » metal, the volume of metal passing a given point in 


Thickness, T, __,, a given time cannot change 
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From equation (15) 7, ( 


and by substitution, 
: { 100 , 
; \ 100 — -) 7 

If a mill is stopped in the middle of rolling a bar 
and the rolls lifted, the shape of the bar will be as 
shown in Fig. 38. Before the rolls it is moving at a 
speed V, and after the rolls at a speed V,, the two 
being related by Equation 16. In the shaded portion 
there must, therefore, be a change in speed from 
V, to V, feet per minute. If any plane AA in this 
section is taken and the thickness measured 
accurately, this gives the percentage reduction and 
it is a simple matter to obtain from the above 
equations the speed of the bar at this plane. This 
can be repeated at all points on the bar surface and 
the increase in speed calculated along the length of 
the bar. 

The rolls are turning at a fixed speed and the 
peripheral speed is intermediate between V, and 
V.. This can perhaps be best explained by using 
actual figures. Take a bar moving at 60 feet per 
minute before the rolls, with a 50 per cent reduction 
in the rolls ; it will then leave the rolls at 120 feet 
per minute. If the increase in speed is calculated 
for each point, a distribution similar to that shown 
in Fig. 39 will be obtained. The roll surface will be 
moving at a fixed speed, which, it can be assumed, is 
100 feet per minute. It will be seen from the 
diagram that only one point on the bar will be 
moving at exactly the same speed as the roll and the 
part of the bar shaded in Fig. 39 will be moving 
more slowly than the rolls while the part of the bar 
shaded will be moving faster than the rolls. 
The point at which strip and roll surface are moving 
at exactly the same speed is known as the 
NEUTRAL or NON-SLIP POINT. 

Before the Neutral Point it has been shown that 
the roll is moving faster than the bar or, alter- 
natively, the bar is moving backwards in relation to 
the roll. This phenomenon is known as BACK- 
WARD SLIP. Similarly, after the Neutral Point, 
the bar is moving forward in relation to the roll 
surface and this is known as FORWARD SLIP. 
Forward Slip is a very important quantity in 
rolling theory and can be defined as 
V.—V, 

We 
where V, is the velocity of the roll surface. 





Effect of Friction in the Roll Gap 

As the bar and the rolls are forced together under 
high pressures and the rolls are slipping over the 
bar or the bar slipping over the rolls, it is obvious 
that very high frictional forces will be brought into 
play. If the total load on the rolls is considered to 
be made up of a large number of small loads 
spread over the Arc of Contact, as shown in Fig. 40, 
each small load p will produce a frictional force /. 
Before the Neutral Point, when the rolls are slipping 
over the bar, these frictional forces tend to draw 
the strip into the rolls, but after the Neutral Point 
when the bar is slipping over the rolls, the frictional 
forces will be tending to push the bar back out of 
the rolls. 

When a “ sticker ” occurs, the frictional forces 
pull the bar into the rolls as far as the Neutral 
Point, but the resistance of the forces after the 
Neutral Point are sufficient to prevent the bar 
passing beyond the Neutral Point. It then comes 
to rest with the rolls skidding over it. 


Position of the Neutral Point 

If the horizontal components of the small 
frictional forces f are all added together, the force 
tending to pull the bar into the rolls will be F, and 
the force tending to resist it will be F,, as shown in 
Fig. 41. When rolling in equilibrium these two 
forces must balance each other ; the Neutral Point 
then automatically adjusts its position until this 
balance is obtained. Although the diagram is grossly 
exaggerated for clarity, it is obvious that the Neutral 
Point will not be at the centre point of the Arc of 
Contact, as horizontal components of forces /, will 
be much higher than the horizontal components of 
forces f,. 

It is possible that external factors may arise which 
will influence the position of the Neutral Point. In 
cold rolling it is quite usual to apply heavy tensions 
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to the strip, as this helps to reduce the rolling load 
and hence the roll flattening. If a forward tension 
T, is applied, this will assist force F, in pulling the 
strip into the rolls, as in Fig. 42. In order to 
maintain equilibrium F, plus T, must equal F, 
and to obtain this condition F, must decrease and 
F, increase. This equilibrium point will be 
reached by the Neutral Point moving back along the 
Arc of Contact in the direction shown by the arrow. 
If sufficient front tension is applied, the Neutral 
Point will move to the edge of the Arc of Contact, 
in which case the material will be pulled through 
the rolls by the tension and the true rolling action 
is lost as the material is skidding over the rolls 
throughout the Arc of Contact. Similarly, if back 
tension is applied, the Neutral Point will move 
forward towards the exit from the rolls and if the 
back tension is increased until the Neutral Point 
actually reaches the exit, the strip will be pulled 
backwards out of the rolls. In hot rolling, if the 
delivery of the bar is impeded, possibly by forcing 
it between undriven edger rolls, the effect on the 
Neutral Point is similar to the effect of back tension 
in cold rolling and similarly, if a bar is pushed into 
the mill, possibly by driven edger rolls, the effect 
on the Neutral Point is identical to that obtained 
by front tension in cold rolling. 

More advanced theories now show that there is a 
Neutral Zone rather than a Neutral Point, but the 
simple explanation given is sufficient for the under- 
standing of mill operation given in this book. 


Maximum Draft 
For a given bar size, roll size and value of the 
coefficient of friction, there is a maximum draft 


which can be taken, beyond which the bar will not 
enter the rolls unaided. Referring again to the 
frictional forces in the roll gap before the Neutral 
Point, take one point A with a small load p acting 
at that point, as shown in Fig. 43. Frictional 
force f will be produced and p and f can now be 
resolved into their horizontal and vertical com- 
ponents, as shown in Fig. 43. The _ vertical 
components act in the same direction and the 
summation of the vertical components at every 
point in the Arc of Contact gives the value of the 
roll-separating force. Still considering the Arc of 
Contact between entry and the Neutral Point, the 
summation of the horizontal components of p gives 
the force resisting the entry of the bar and the 
summation of horizontal components of forces f 
gives the force pulling the bar into the rolls. The 
condition that a bar should enter the rolls is that at 
the point of entry P, is equal to or less than f,. 

Fig. 44 shows the forces p and f at the point of 
entry and if p is at an angle « to the line of roll 
centres, the horizontal and vertical components can 
be calculated in terms of p, f, and «. 

From the diagram it will be seen that 

ps = p sin a and f, =f cos a. 

The bar will just enter when p, = fi 

or p sin « = f cos « 
which gives 

f = p tan x. 

But it is already known that f = up 
therefore » = tan «, 

This is a very simple relationship and a scale 
drawing of the rolls and bar will indicate the 
maximum draft. Taking a coefficient of friction of 
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Fig. 46 (left) 


Fig. 47 (right 





0.5, the angle whose tangent is 0.5 is approximately 
26} deg. A line drawn from the roll centre at an 
angle of 26} deg. will intersect the roll surface at 
the point of maximum draft, as shown in Fig. 45. 

It is then immediately obvious that it is possible 
to take a bigger draft on a bar with a large roll than 
with a small roll, although, of course, there are many 
other factors to be discussed later which influence 
the size of the maximum reduction. Fig. 46 shows 
a large roll and a small roll each with the same angle 
of friction, and the difference in the maximum draft 
which can be taken is easily seen. 

This construction also demonstrates the effect of 
the coefficient of friction on the maximum draft. 
In Fig. 47 the angles 22 deg., 31 deg. and 35 deg., 
correspond to values of 1 = 0.4, 0.6 and 0.7. It is 
obvious from this that an increase in the coefficient 
of friction helps the roll to bite when taking heavy 
reductions and for this reason rolls in roughing 
mills are often knurled or shotblasted. 

As mentioned earlier, a bar will not enter the 
rolls unaided if an attempt is made to take a bigger 
draft than that obtained from the above analysis, 
but if the bar is forced into the rolls, rolling will 
continue until this angle has almost doubled. 
Beyond this the Neutral Point would come outside 
of the Arc of Contact and the rolls would just slip 
over the bar. 

The foregoing is an outline of what happens to 
the metal being rolled under theoretically perfect 
conditions. Now is the time to consider the effect 
of the assumptions which were made and approach 
a little nearer to what actually happens in practice. 
Each assumption which was made will be discussed 
individually in the order in which they were 
previously listed. 


1. Change in Width during Rolling or Spread 

In the previous analysis it was assumed that all 
dimensional changes in the bar were in the thickness 
and in the longitudinal direction. This is almost 
true in cold rolling, particularly when rolling with 
small rolls and with tensions applied to the strip. 
In hot rolling, however, this can be far from the 
truth, particularly in the rolling of sections when 


spread becomes vitally important in filling the roll 
pass to obtain the correct section. It is also 
important in hot flat rolling, especially in the 
breaking down of an ingot into a slab and the 
roughing passes of a slab into strip. In a modern 
high-output mill, 1 per cent loss of yield represents 
a great deal of money and it is important that the 
final strip width should be accurate. In the early 
passes it is, therefore, usual to start a little under- 
width and allow the spread to make up the finished 
width ; this is controlled by edging rolls in the 
roughing stands. 

It has already been seen that as the bar passes 
through the roll gap there are opposing forces and 
together with the vertical forces these will impart a 
squeezing action on the metal in the rolls and tend 
to cause it to spread sideways. Thi spread, how- 
ever, will be restricted by the high frictional forces 
between the bar and the rolls and the amount of 
spread will depend on the roll pressure, roll size and 
dimensions of the material, as well as the surface 
finish. 

Many experiments have been carried out to 
investigate the magnitude of spread under various 
conditions and also the factors which influence 
spread. It is generally agreed that a higher 
coefficient of friction causes an increase in spread, 
although it is not immediately obvious why this 
should be so. Tests indicate that the temperature of 
rolling, within the normal hot rolling limits, and the 
analysis of the steel have little effect on the spread. 

The effect of spread on the formulae given for 
rolled length and velocity in terms of reduction is 
small and there is no change in the formula for 
thickness in terms of percentage reduction. 

As before :— 
W.xLlxt.=wW, x L, T, 
“ T: W, L, 
T, W, L, 
Ts, 100 —r 
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Therefore 
W, L, 100 —r 
W, L. 100 
which gives 
100 W, — 
L, (io0 7) iss W, coccee 17) 
Similarly, 
100) W, 
j a — 8 
N ( 100 — 4 v W. 


2. Change in Volume during Rolling 

It was assumed that the volume of the bar being 
rolled remained constant before and after the pass. 
This will be true in most cases, but in the early 
stages of breaking down an ingot there may be small 
blow-holes in the casting which are filled by rolling 
and this will cause a very small change in volume. 
Its effect on the calculations will be negligible. 


3. Change in Shape of a Vertical Plane Section 

during Rolling 

It was assumed that a vertical plane section in the 
bar before rolling remained as a vertical plane 
section during and after rolling. It has already been 
shown that this is not true, as a section becomes 
concave in passing through the rolls. This will 
have no effect on the fundamental theory already 
given, but is involved in the theories of rolling 
which consider sticking friction or sliding friction. 
It has been assumed previously that there is sliding 
friction wherever the rolls and the strip are moving 
at different speeds, but theories of hot rolling have 
been propounded in which it is assumed that there 
is sticking friction and the surface of the bar moves 
with the rolls for a time although ostensibly they 
are moving at different speeds . 


4. Change in the Coefficient of Friction during 

Rolling 

It is fairly certain that the Coefficient of Friction 
will change during rolling, as it will be shown later 
that there is a very rapid pressure build up near the 
Neutral Point. ‘The whole problem of measuring or 
calculating the Coefficient of Friction during rolling 
is involved and little progress has been made in 
evaluating the variation in the coefficient along the 
Arc of Contact. In most rolling theories it is 
assumed that the coefficient of friction is constant 
and an average value is used. 


5. Variations in Roll Axes during Rolling 

It has been assumed that the rolls are perfectly 
cylindrical, their axes are perfectly straight and the 
two axes are parallel to each other. In practice, it is 
known that there is a certain amount of bending of 
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the rolls causing curvature of the axes and this is 
discussed at some length in the next chapter. If it 
is assumed that the axes remain straight and the 
rolls remain cylindrical, it is possible to reach the 
condition in which the axes are slightly tilted in 
relation to each other, as shown in Fig. 48. This is 
done by having the screws slightly out of synchroni- 
zation. If the edges of the strip are considered, it is 
obvious that the reduction on a parallel strip 
entering the rolls will be greater at one edge than 
the other and as the reduction is greater, it follows 
that the length after rolling will be greater. 
Application of formulae 1 and 2 will show the 
extent of the difference in length of the edges and 
their use can be shown by a numerical example. 


EXAMPLE 
The size of the hot bar entering the rolls is 60 in. 
long, 20 in. wide and 5 in. thick. The rollerman 
intends to take 40 per cent reduction. The 
thickness of the rolled bar should then be 


100 — 40 = 
( 00 x 2 3 in. 
and the length of the rolled bar 
q .. 60 — 100 in 
. 100 — 40 , 


If it is assumed that the rollerman makes an error 
in his screw setting and the actual reductions 
obtained are 40 per cent in the middle of the bar, 
39 per cent at one edge of the bar and 41 per cent at 
the other edge, then the thickness coming out of the 
mill will be :— 

In the middle — 3 in. 
At one edge 
‘100 — 41 
\ “100 
At the other edge 
(™ — 39° 5 305; 
joo 5 U5 1n. 

The length after rolling will be :— 

In the middle — 100 in. 
At one edge 

( 100 

. 100 — 41 


) eS 2.95 in. 


) < 60 — approximately 101.7 in. 
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At the other edge 
te < 60 ly 98.4 i 
100 — 5) approximately 98.4 in. 


and the difference in length between the two 
edges is 3.3 in. 

In the above example, when the bar being rolled 
is thick in relation to its width, it would tend to take 
up the difference in length between the two edges 
by curving out of the rolls, as shown in Fig. 49. 

If thin strip is being rolled, the excess length at 
one edge will be taken up by corrugating of that 
edge of the strip. The corrugations will die out as 
they cross the strip towards the “ tight ” edge, as 
shown in Fig. 50. This is known as rolling with a 
“* slack ”’ edge and in the next chapter, mention will 
be made of the condition which arises when both 
edges are rolled “slack”, or alternatively when 
both edges are “ tight ” and the middle “ slack ”’. 

It is not sufficient to set the rolls exactly parallel 
by means of the screws, as the material entering the 
rolls may be slightly wedge shaped. One of the 
rollerman’s duties is to maintain the rolls at the 
correct alignment, so that the strip or bar comes out 
straight and flat, irrespective of the ingoing shape. 


6. Variation in Radial Pressure in the Arc of Contact 

The radial pressure was assumed to be constant 
over the Arc of Contact. This served to describe 
the fundamentals of rolling theory, but it has been 
shown that there is in practice a variation in radial 
pressure and most rolling theories are based on this. 
Before considering at length this variation in 
pressure along the Arc of Contact, it should be 
mentioned that the distribution of pressure across 
the width of the strip at any given plane in the Arc 
of Contact will be virtually uniform. The pressure 
will, however, fall off towards the edges because of 
the spread of the metal. 

Most rolling theories are based on the Friction 
Hill theory which was first suggested by Siebel and 
taken up by his contemporaries and succeeding 
investigators. The Friction Hill theory has been 


published many times in highly mathematical form, 
but an attempt will be made here to explain it in 
words, using only simple graphs and elementary 
mathematics. 

Fig. 51 shows a bar being rolled and the action 
of the rolls on an imaginary thin slice of this bar, 
shown shaded in the diagram is considered. 


It wil! 


be assumed that this slice remains vertical and flat 
in its passage through the rolls. It has already been 
shown that the forces acting on the ends of this slice 
as it passes through the roll gap are radial force P 
and tangential frictional force F where F = uP 
and that when the slice passes the Neutral Point 
the direction of the frictional forces is reversed. As 
shown earlier, the frictional forces can be resolved 
into horizontal components all exerting pressure on 
this particular slice of the bar as it enters the rolls. 
This pressure will obviously increase from the time 
the slice of the bar enters the rolls until it reaches 
the Neutral Point, at which stage it will have the 
full summation of all the horizontal frictional forces 
throughout the Arc of Contact squeezing it. This 
pressure will then reduce until it again reaches zero, 
when this particular section of the bar leaves the 
rolls. 

Assume that the forces on the face of the particular 
section under consideration are resisted by stress x 
and similarly, the vertical components of the forces 
on the end of the section will be assumed to be 
resisted by stress y. If this imaginary slice is now 
taken out of the bar, the stresses acting on it will be 
x and y, as shown in Fig. 52. 

A block of metal under a system of stresses, as 
shown, will yield when the stresses are related by 
the equation 

y—x-§ 
where S is the yield stress of the material and under 
these conditions is equal to 1.15 x the yield stress in 
pure tension. The proof of this is mathematical 
and can be obtained from any standard work on the 
theory of plastic yielding of metals. 

At this stage, it is assumed that there is no work- 
hardening as the material passes through the rolls, 
in which case S will be a constant known value. The 
value of x will vary, as already mentioned, and a 
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graph of this variation plotted along the Arc of 
Contact will be as shown in Fig. 53. From the 
above equation y = x -+- S and a graph showing the 
variation in y will, therefore, be as shown in Fig. 54 
and is obtained by adding the constant value of S 
to the curve of x at all points. 

If roll pressures instead of stresses are now 
considered, a similar Friction Hill curve is obtained, 
and the height of the curve at each point will give 
the pressure at that point on the Arc of Contact. 
The total rolling load will be the sum of the 
pressures at each point on the Arc of Contact and, 
therefore, proportional to the area under the curve. 

From this diagram ‘the size and line of action of 
the resultant force on the roll can be obtained and 
will be as shown in Fig. 55. The power required 
to deform the metal plastically will then be 
obtained from the speed of the roll and the torque. 
Referring to Fig. 56, the torque on each roll will be 


Q.a. 
where Q is the resultant force on the roll and 
a is the perpendicular distance of the line of action 
of this force from the roll centre. 
The actual power required to drive the mill will be 
much higher than this, because of bearing friction 
and gear losses. 


Effect of Various Factors on Rolling Load and 
Torque 

1, Width of the Bar being Rolled 

The rolling theory has been discussed in two 
dimensions only and it is normally assumed that 
load and torque is directly proportional to width. 
This has been proved to be experimentally true, 
allowing for the small errors brought about by the 
decrease in pressure at the edge of the strip, due to 
spread. 


2. Roll Size 

For a given reduction, the Arc of Contact increases 
with increasing roll size and Fig. 57 shows the 
effect of roll size on the shape of the Friction Hill 
curve. From this it will be seen that the roll 
pressure given by the area under the curve increases 
with increasing roll size, and the torque will 
increase because of the displacement of the 
resultant Jine of action and the increase in pressure. 
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3. Work Hardening 

The effect of work-hardening is to increase the 
value of S as the bar passes through the rolls, as 
shown in Fig. 58. Again this decreases the area 
under the curve and hence the rolling load. The 
rolling torque will tend to increase, but the effect of 
work hardening on torque is relatively small. 


4. Analysis of Metal being Rolled 

The magnitude of S depends on the material 
being rolled as does the variation in § due to work 
hardening. The power required and the rolling 
load will, therefore, be related to the tensile strength 
of the material being rolled and will increase with 
increase in tensile strength, as shown in Fig. 59. 


5. Temperature of the Bar bring Rolled 

The temperature of the bar being rolled has the 
same general effect as the analysis in that a cool bar 
has a higher value of S than a hot bar. 


6. Roll Speed 

The effect of roll speed on rolling load and torque 
is usually relatively small, but it can be significant in 
hot rolling. In some metals, particularly when hot, 
the resistance to deformation increases as the rate of 
deformation increases. 


7. Coefficent of Friction 
If the Coefficient of Friction increases, the 
horizontal stresses will increase and the Friction Hill 
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curve will, therefore, become steeper, as shown in 
Fig. 60. It will be seen from this that the rolling 
load and torque varies substantially with a change in 
the Coefficient of Friction. 


8. Reduction in the Pass 

For a given roll size and initial bar thickness, the 
length of the Arc of Contact will vary with the 
percentage reduction in the pass. The effect of 
varying the reduction on the Friction Hill diagram 
is, therefore, similar to the effect obtained by 
varying roll size, as shown in Fig. 61. 


9. Bar Thickness 

For a given draft and roll size the frictional forces 
will be constant, so that as the bar becomes thinner, 
the horizontal stresses will increase. In the case of 
a very thin strip, the horizontal stresses may be 
several times as great as yield stress S. The rolling 
load, therefore, increases as the initial thickness of 
the bar decreases, for a given draft and roll size. 
10. Tensions 

The effect of front and back tension on the Fric- 
tion Hill curve, is shown in Fig. 62 (a) and 62 (b). 
In each case it will be seen that the rolling load is 
reduced and the line of action of the resultant will 
be moved forward or backwards, depending on 
whether back tension or forward tension is applied. 
From this it is obvious that back tension increases 
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son 
the torque and hence the mill power required and 
conversely front tension reduces the torque and mill 
power required. 
The Plastic Curve 

The various factors which influence rolling load 
have been listed above. Many equations have been 
proposed relating all these factors, but it is obvious 
that they will be extremely complex and the 
accuracy cannot be expected to be of a very high 
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At this stage we can say that an equation could be 
formulated of the form :— 

Roll Force — some function of the ten factors 
listed. 

This equation can be represented graphically and 
Fig. 63 shows the plastic curve for a bar with an 
initial thickness T,. This is the general shape 
obtained for most metals. The qualitative effect of 
various factors on this curve can be seen from 
Figs. 64, 65, 66 and 67. Figs. 64 and 65 show that 
an increase in yield stress has a similar effect as 
increase in friction; both require a greater roll 
force for a given reduction. 

Fig. 66 shows the effect of starting with different 
sizes of bar. When the limit is reached, on very 
thin strip, the curve becomes a vertical line and 
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Theory and Practice of Flat Rolling 





(Continued from page 845) 


however much force is applied, it is impossible to 
further reduce the thickness. 

Fig. 67 shows that as tension is applied the roll 
force required is reduced. Tension in this instance 
refers to the sum of front and back tensions. 

The plastic curve is of great importance in 
discussing control of gauge and reference wiil be 
made to it in later chapters. 


Specific Roll Pressure 
The plastic curve has been shown plotted against 
Roll Force, but in many rolling calculations and 
graphs it is more convenient to plot MEAN 
SPECIFIC ROLL PRESSURE rather than Roll 
Force as this makes some allowance for roll 
diameter and draft. 


The mean specific roll pressure is defined as the 
rolling load divided by the contact area. 

It is sufficiently accurate to take the contact area 
equal to the width of the material being rolled, 
multiplied by the horizontal projection of the Arc of 
Contact. 

This has already been referred to and is given by 


eu Str, ~ To) — 24 


which can be simplified to 


x = R(T, —T.) within the limits of accuracy 
required. 
es P 
Then p, WRGeT)ho 19 
where P — roll force 
p. — mean specific roll pressure. 


(Series to be continued 
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Processes for Deep Drawing and Pressing 
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While considering the effects of drawing speed it 
is interesting to note that accelerated motion double 


action presses have been built with the purpose of 


increasing production without increasing the speed 
of drawing(*). In this press design the draw slide 
descends to the work at relatively high speed. 
This is then sharply reduced before pressing starts 
so that the draw is made at a slower speed (Fig. 9). 
In relation to the results discussed earlier it may be 
significant that a large proportion of the presses 


manufactured are for car-body work and many of 


these body pressings involve a considerable degree 
of stretch-forming. 


Conclusion 


Knowledge of the fundamental principles of deep 
drawing and pressing processes can be a valuable 


apparent that differing modes of deformation and 
associated factors (e.g. speed, lubrication) can have 
a considerable influence on the performance of 
materials in the press shop. In these circum- 
stances the importance of analyzing the essential 
modes of deformation in practical pressing opera- 
tions cannot be over-stressed. 
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HE SPECIAL CONFERENCE ON “COLD EXTRUSION OF STEEL’’, ORGANIZED 
BY THE INSTITUTE OF SHEET METAL ENGINEERING, WILL TAKE PLACE 


AT THE CITY HALL, SHEFFIELD, ON NOVEMBER 21 TO 23, 1960. 


Eleven papers 





by acknowledged authorities from this country and abroad are to be presented. Applica- 
tion forms for tickets can be obtained from: 

The Hon. Secretary, Institute of Sheet Metal Engineering, John Adam House, 17-19, John 
Adam Street, London, W.C.2. 
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SHEET-METAL END JOINTS 


HEET metal articles after manufacture, sometimes need 
joining together or to have their ends closed in some 
manner. 

There are obviously, quite a large number of methods 
available. The object of this data sheet is to illustrate the 
most common of these with some notes on what is involved 
in most of the cases. 


JOINING SIMILAR PARTS 


Fig. 1 shows jour common methods of joining similar 
parts. 

In (a) one part has the fitting portion joggled down for a 
metal thickness. Generally this joggling is best done at the 
blank stage before make-up. 


In (b) one part is beaded and the two fitting diameters 
can be arranged to avoid any joggling if required. The 
beading can be done during or at the end of the make-up. 


In (c) both parts are flanged outwardly and the two 
flanges can of course be held together in many ways. 
Inward flanges may be possible in certain work. 


“just when the flanging is done depends a great deal on 
the finished shape—if circular it could be done at the end 
of the make-up—if non-circular it could depend on many 
factors but in general would be done during make-up. 


(d) is in essence an extension of (c) where one flange is 
made larger than the other to give material to turn over it. 
Apart from the production of the actual flanges, two closing 
operations at least are required. 


(e) carries (d) one stage further to form a close double 
seam. In general it could require one more operation than 
(d). 


CLOSING BY VARIOUS TYPES OF ENDS AND 
CLOSURES 


In this group might first be mentioned a sub group 
closed by slip, plug or screwed lids. (See Fig. 2.) 


The sheet-metal article itself may have the open end to be 
closed finished in one of several ways. In the slip lid group, 
(a) shows a plain trimmed raw edge with plain lid; (b) with 
the edge hemmed or flattened inside with the slip lid curled 
outside. The opening is curled inside at (c) and screwed 
and beaded at (d) with a screwed end to match. 


In the plug lid section (Fig. 3) at (e) a plain plug lid or end is 
shown to fit into a raw edge opening. Plug lid and opening 
are both shown curled in (f) and in (g) a plug lid curled 
outside fits inside an opening hemmed outside. Finally at 
(h) a plug end fits inside a flanged opening. 

So far as actual operations are concerned, it is difficult 
to be specific as there are marked variants in methods 
dependent on size, shape and metal thickness. 


M.B.E., B.Sc.(Lond.), M.I.Mech.E. 


Generalizing vo provide some guide, the hemming and 
curling of the opening is usually done before make-up and 
screwing and flanging after make-up. The lids are usually 
pressings and if curled require at least one additional 
operation to produce this finish. 


SEAMED-ON CLOSURES 


Fig. 4 shows some standard types of cases where the end 
closure is seamed on. 


(j), (k) and (/) show a series of three cases where the 
closure has a sunk down spigot (j) is the start of (/), (/) being 
the standard form of double seam. (k) is the standard form 
of single seam and in such case the container end to be 
closed is not flanged. 


in the actual closing or seaming on, two operations are 
required for the double seam (/) in the first operation the 
flange of the end is turned over that of the body and this 
flange set down to about 45 deg., and in the second the seam 
is closed. In the single seam at (k) only one operation is 
required ; the curling of the flange on to the body. These 
seaming operations can be carried out in elementary 
methods in hand machines, but essentially call for special 
single-purpose seaming machines. The type used depends 
on the shape and the quantities to be dealt with. 


(m), (n) and (0) are cases where the closing end is flat. 
(m) shows the two parts before closing operations. (n) is 
one form of seaming, while (0) is a development of (m) 
where a complete double seam is produced. These closures 
with the flat ends are in general more difficult to produce 
than those with sunk up ends and are mainly used still for 
sharp cornered work. The closing work is done usually in 
some form of pressure operation but for the odd special 
cases, like biscuit tins, there are special machines for the 
work, 


The ends themselves used in these closures may require 
holes in them for filling and removal of contents. Fig. 5 
shows some of the standard methods of providing these 
holes and their closures. 


*p) is a very simple one, having a recessed hole for a 
bevelled disc to be soldered over. (q) has a plug insert, and 
may have a disc as (p) in addition. (r) shows a form of lever 
ring closure. (s) has a screw neck soldered to the top with 
a screw cap. A variant on this would be to substitute a 
pourer seamless neck instead of the screw neck, which 
would have an inner plug and an over-lever capsule. 


In general, an additional operation is required to produce 
the filling hole and surround and the closures are pressings. 


FILLING JOINTS 


The various joints described may be filled or held 
together in one of many ways from the range of welding, 
brazing, soldering and solutioning methods, dependent on 
the purpose and application. 
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BUMPER EXPANSION SCHEME 


New Production Plant in South 


L be keep pace with the motor 
industry’s increasing output 
The Pyrene Co. Ltd. has embarked 
upon an extensive expansion pro- 
ject, which will greatly increase its 
already large production of car and 
commercial vehicle bumpers. The 
company has just taken over from 
the Ministry of Aviation a factory 
situated at Melingriffith, near Car- 
diff. Having a floor area of approxi- 
mately 90,000 sq. ft. this factory is 
to be equipped with the most modern 
plant designed primarily for bumper 
production and, in due course, will 
employ about 300 people. 

Already the more immediate 
increase in the requirements of the 
motor-vehicle manufacturers have 
been provided for by the installation 
of a new “ flow-line’’ production 


Wales 


layout, which has just been com- 
pleted at the main Pyrene Works on 
the Great West Road, Brentford. 


Both plants will operate new and 
improved plating processes that will 
ensure a higher quality durable 
finish to all bumper products. 


The Pyrene Co. produces bum- 
pers for many of the leading manu- 
facturers of British motor vehicles 
This provision of new methods and 
greatly extended plant is the first 
phase of a two-year project. The 
company’s policy is to keep its 
production capacity ahead of the 
actual requirements of the motor 
manufacturers’ increasing schedules 
and to provide capacity for the 
necessary spares for British cars 
both at home and overseas. 


INSULATED METAL DECK ROOF AT LONDON AIRPORT 
we in progress on the New South-west Face Development Passenger 
Building. The roof, 12,700 sq. yd. in area, consists of Type D galvanized 
steel deck bolted to the steel framework, insulation bedded to the metal decking 
and finally a 3-layer weatherproofing specification of glass-fibre based Ruberoid 


incorporating a grey mineral surfaced cap sheet. 


This lightweight permanent 


roof, manufactured by the Ruberoid Co. Ltd., has a high insulation value 
(U—0.24 B.Th.U. per square foot per hour per degree F. difference in surface 
temperatures) 
B.S. 476 part 3. 

Architects and designers for the project are Frederick Gibberd and Partners 
and the main contractors are Taylor Woodrow Construction Ltd 


and comes under 





designation 


‘“‘A’”’ for fire penetration 


DUKE OF EDINBURGH 
TO ATTEND GAUGE 
AND TOOL LUNCHEON: 
H's Royal Highness The Duke of 


Edinburgh has graciously con- 
sented to be present at a luncheon of 
the Gauge and Tool Makers’ 
Association, to be held in the Grand 
Hall at the Connaught Rooms, 
London, on Tuesday, November 8, 
1960 at 12.30 p.m. for 1 p.m. 

In order to avoid exceeding the 
accommodation available it has been 
decided to limit the attendance on 
this occasion to directors of the 
380 firms in the Association 


PRESSED STEEL PLAN 
£3} MILLION EXPANSION 


NDER a £34 million contract 

signed recently, Holland and 
Hannen and Cubitts (Great Britain) 
Ltd. are to buiid a major production 
plant for Pressed Steel Co. Ltd., in 
less than twelve months, to plans 
prepared by Harry W. Weedon and 
Partners. This exceptionally fast 
construction time is possible thanks 
to the closest co-operation between 
Cubitts, Pressed Steel Co. and their 
architects. 

The plant, at Stratton St. Mar- 
garet, near Swindon, marks the 
third stage of development on this 
site. Cubitts have also built the 
first two plants, machine shop, 
toolroom and offices. The new 
plant is being completed in stages to 
allow production to start as early as 
possible; for example, half the 
assembly shop will be finished 
during November and the remainder 
by the end of this year. The con- 
tract also provides for ancillary 
works which will all be completed 
within the twelve month period. 
The steel framed structure will have 
a monitor roof with aluminium 
decking. 
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NEW ROLLING MILLS ON THE CONTINENT 


Germany 

HE firm of Risse and Wilke 
GmbH. of Hohenlimburg, Ger- 
many is planning to enlarge and 
modernize their works by installing 
a new 4-high cold reversing mill for 
strip up to 12 in. wide. The mill 
“will have rolls with barrel length of 
16 in., back-up rolls 15 in. and work 
rolls 6 in. in diameter. Speed is 
825 ft. per minute. Roll bearings 
are of the cylinder roll type. For- 
ward and back tension on the coilers 
is 34 tons each. Total installed 
power is 750 h.p., and current is 
obtained from a current rectifier 
The main mill motor is 450 h.p., 
and each coiler motor 150 h.p. All 
motors are electronically controlled. 
The coilers are fitted with fixed 
coiling drums, so that in front of the 
mill is a braking decoiler, which is 
decoiled from the centre, which then 
rolls into the starting position for the 
mill. The first pass can therefore 
be rolled under full electrically 
controlled back tension. After the 
last pass the coil rolls from its 
centre in the recoiling unit, where 
there is a shear. Preparation, 
rolling and recoiling are so well 
integrated that all three opera- 


VALUABLE CONTRACT FOR 
STEELWORKS EQUIPMENT 
CONTRACT worth £339,000, 


for six steelworks process line 
drives, has been received by Asso- 
ciated Electrical Industries Ltd., 
Motor and Control Gear Division 
from Richard Thomas and Baldwins 
Ltd. All the electrical equipment 
will be installed at the new Spencer 
Works at Llanwern, near Newport, 
Monmouthshire. 

Included in the contract are all 
the a.c. auxiliary motors and asso- 
ciated control gear equipment and 
each process line drive employs a 
d.c. Ward-Leonard system with 
closed-loop speed control, embracing 
the use of the most recent develop- 
ment in the application of electronics 
to servo system engineering. 

The six lines comprise: , in. 
hot rolled coil cut-up line; ~ in. 
hot rolled coil cut-up line; side 
trim, slit and recoil line ; No. | fast 
cold coil cut-up line; light gauge 
line; No. 2 fast cold coil cut-up line. 

All the line drives are to be 
completely erected, commissioned 
and available for commercial pro- 
duction by the end of September, 
1961. 


tions can be carried out simultan- 
eously. The plant will be built by 
the R.W.F., and the _ electrical 
equipment supplied by A.E.G. It is 
scheduled to start production at the 
end of 1960 


Switzerland 

"TREFILERES & CABLERIES 

DE COSSONAY has put into 
operation a new 4-high cold revers- 
ing mill for strip up to 320 mm. wide 
approximately 12} in.). On the 
modernization of this department, a 
new mechanical descaling line and 
new annealing furnace have been 
purchased and put into operation, 
for coils up to a weight of 425 Ib. per 
in. width. 

The mill is fitted with 18 in. 
diameter back-up rolls, 16 inches 
barrel length. What is especially 
remarkable about the mill, however, 
is that it can use either 5 in. or maxi- 
mum 7 in. diameter work rolls. The 
changeover from one size to another 
can be effected hydraulically in avery 
short time. Maximum rolling speed 
is 650 ft. per minute. One-piece cylin- 
der roller bearings have been used. 
For cold rolling, the mill is supplied 


with continuous coolant plant with a 
capacity of 90/100 gallons per 
minute. Tension is fully control- 
able from 770 to 7,700 Ib. The 
main mill motor is 270 h.p. Each 
coiler is equipped with a 150-h.p 
motor. The Ward-Leonard set is 550 
h.p. total. Electronic control is fitted 

The mill was designed and built 
by the R.W.F., and the electrical 
equipment supplied by Oe6crlikon 
The choice of this special constitu- 
tion allows a surprisingly large range 
of thicknesses to be rolled—from 
0.220 in. to 0.004 in. 


Spain 
WELL-KNOWN Spanish firm 
has given the R.W.F. an order 

for a new cold-rolling mill. This 
plant will increase the capacity 
of the works to 40,000 tons of 
finished strip up to 24 inches wide 
The plant will consist of a four-high 
and a two-high mill, cutting up 
plant, straightening and cutting to 
length unit, roll-grinder, etc. All 
machines will be built in the 
R.W.F.’s works in Cologne, and the 
plant is scheduled to start operating 
in the Spring of 1962 





LARGE ORDER FROM,RUSSIA 


i. 2. a 
346, Kensington High Street, 
London, W.14, announce a further 
large order from the U.S.S.R. 
The latest order, which is valued 
at over £50,000, is for 26 “Dowding 
Universal Hobbers” complete with 
all necessary equipment. Of the 
26 machines six are to be model 
V.8’s for the more accurate gears 
up to 8 in. dia., 7 in. face width, 
the remaining 20 being V.4’s for 
the smaller gears up to 4 in. dia., 
4 in. face width. 


COLVILLES REOPEN 
HALLSIDE WORKS 


OLVILLES, Ltd., have re- 

opened their Hallside Works, 
closed down in 1958. A new billet 
mill and improved melting facilities 
are to be provided and will allow 
production of special steels for the 
motor industry and employment is 
indicated for several hundred work- 
ers. After rebuilding, the works will 
be capable of 3,000 to 4,000 tons per 
week making this one of the largest 
production plants in the country 
for special and alloy steels. 


| 


| 





O accommodate the increase in 

staff due to rapid expansion, 
Union Carbide Ltd. have moved their 
head office to Union Carbide House, 
8, Grafton Street, London, W.1, 
which also accommodates the head- 
quarters of the chemicals, alloys, 
polyethylene and Kemet divisions 
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AUSTRALIAN ALUMINIUM PLAN 
FURTHER EXTENSION 


LUMINIUM LTD. and The 

British Aluminium Co. Ltd., 
announce that their jointly owned 
company in Australia Australian 
Aluminium Co. Ltd.-—has completed 
plans for a further expansion of its 
rolling-mill and extrusion facilities 
in Sydney. These plans are being 
implemented nearly two years ahead 
of schedule 

The new expansion programme 
calls for an increase of 4,500 long 
tons per annum in the capacity of 
the rolling mill, and an additional 
1,700 long tons of extruded products 
a year The cost of the additional 
facilities is estimated to be approx- 
imately £ A1,800,000. 

When the programme has been 
completed in 1963, the Australian 
Aluminium Co. will have the 
capacity to produce a total of 
approximately 20,000 long tons of 
rolled products and 9,000 long tons 
per annum of extruded products. 

The Australian Aluminium Co. 
is jointly owned by Aluminium Ltd. 
50 per cent) and British Aluminium 
Co. (50 per cent). The company 
operates a sheet-rolling mill and 
extrusion plant at Granville, about 


Paint Manufacturers 
Co-operation Committee 
Re-formed 


elie Paint Manufacturers’ Co- 


operation Committee, which 
for a number of years has been the 
co-ordinating body between the 
National Paint Federation and the 
Society of British Paint Manufac- 
turers on matters concerning the 
external affairs of the industry, has 
been wound up, and a body has been 
formed with executive powers to 
enable action to be taken without 
reference back to the two trade 
organizations. The new organization 
known as the Paint Manufacturers’ 
Joint Executive Council consists of 
members of both the National Paint 
Federation and the Society of British 
Paint Manufacturers; the present 
officers are as follows: 

Mr. E. B. Calvert, past president 
of the National Paint Federation, 
as chairman, Mr. C. D. O’Sullivan, 
past president of the Society of 
British Manufacturers, as _ vice- 
chairman, Mr. Keith L. Thornbery 
Treasurer of the National Paint 
Federation) vice-chairman and Mrs. 
Miriam Bruce (Secretary of the 
Society of British Paint Manufact- 
urers) as secretary. 





15 miles from Sydney, New South 
Wales. Production began in 1941 
and since then continued growth 
in demand for aluminium products 
has justified steady expansion. The 
latest 9,000 ton extension of the 
rolling mill is almost complete at 
a cost of over £A34 million 


The company is currently com- 
pleting a new extrusion plant at 
Melbourne, in the State of Victoria, 
to produce aluminium sections at a 
cost of over £A500,000 

Aluminium Foils (Australia) Pry 
Ltd._-a wholly owned subsidiary 
of Australian Aluminium Co.—is 
currently completing a new foil mill 
at Sydney, New South Wales, with 
an initial capacity of 1,500 tons per 
annum. This capacity will be 
doubled during 1961 when additional 
equipment already on order will be 
installed. It will be the only 
aluminium foil mill in Australia to 
produce a comprehensive range of 
products for the Australian market. 

The Australian Aluminium Co. 
has been a prime mover in the 
introduction of a wide variety of new 
uses for aluminium in Australia. 
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NEW PRODUCTION METHODS 
FOR WELDED CUTLERY 
FOR THE U.S.A. 


EW production methods in tne 

Sheffield cutlery trade include 
extensive use of argonarc welding 
in the assembly of stainless-steel 
knife handles and blades. 


Representative of the cutlery 
industry is the factory of John 
Biggin, Ltd., where knives with 
special pistol-grip a. are being 
produced for the S.A The 
handles begin as half pressings 
designed and formed in the com- 
pany’s own workshops. The half 
handles are then joined by no-wire 
argonarc welding using equipment 
and argon gas supplied by British 
Oxygen Gases Ltd. Then follows 
blade fitting, handle/blade welding, 
dressing and polishing. 


More than 250 dozen knives can 
be assembled in this way using one 
220-cu. ft. cylinder of argon. 


Argonarc welding is chosen to 
ensure maximum heat relief in the 
stressed parts of the handles. The 
process also minimizes distortion 
of the pressed stainless steel which 
is usually not more than 21 s.w.g. 
0.032 in. thick 


INDUCED DRAUGHT COOLING TOWERS 
FOR RICHARD THOMAS AND BALDWINS 


EAD WRIGHTSON PROCESSES LTD., 


a subsidiary of Head Wrightson and 


Co. Ltd., have been awarded a contract for the supply of three induced 
draught cooling towers for the new Spencer Works of Richard Thomas and 


Baldwins Ltd. 


These towers, which have a total capacity of over 1,800,000 gallons of water 
per hour, will be used for supplying cooling water to the hot and cold strip 


mills for the finishing section of the plant. 


The towers, which will be built to 


a special design developed by Head Wrightson and John Laing and Son Ltd., 


will incorporate the most modern techniques in tower construction. 
**Polygrid’’ 


the new features will be the 


One of 
high-efficiency plastic packing which 


has been proved on a number of test installations to provide an outstanding 
performance. A typical example of one of the towers is shown below. 


rver 
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BROWN, LENOX TO 
MANUFACTURE 
PALMER-BEE 
EQUIPMENT 


N agreement has been made 

between the Palmer-Bee Co. of 
Detroit, Michigan, U.S.A., and 
Brown, Lenox and Co. Ltd., of 
Pontypridd, Glamorgan, South 
Wales, for the manufacture in this 
country of Palmer-Bee heavy-duty 
conveyors and auxiliary equipment 
for rolling mills. 

Under the *erms of the agreement 
Brown, Lenox and Co. Ltd., will 
manufacture the plant and equip- 
ment to the designs and specifica- 
tions of the Palmer-Bee Company, 
and carry out the work of installing 
it. 

This is a tie-up between two old 
established companies with close 
affiliations with the steel industry, 
and with those industries rolling 
copper, aluminium and other non- 
ferrous metals. Brown, Lenox and 
Co. Ltd., a company formed in 
1806, has for many years specialized 
in the manufacture of heavy-duty 
material-handling equipment for 
industries manufacturing steel and 
non-ferrous metals; the Palmer- 
Bee Company was founded in 1905, 
and is a leading engineering organi- 
zation in the United States, whose 
main activities are the design, 
manufacture and erection of material- 
handling conveyor systems and 
power transmission machinery. The 
Palmer-Bee Company has pioneered 
the development of heavy-duty 
material handling systems and auxili- 
ary equipment required for the 
production of steel strip and flat and 
shaped products-—building into such 
systems and auxiliary equipment 
very high safety factors and other 
design features as an_ essential 
insurance against unscheduled shut- 
down periods. 

This agreement, which was com- 
pleted when the president of the 
Palmer-Bee Co., Mr. George A. 
Bee, recently paid a visit to the 
United Kingdom, will be of special 
interest and significance to the 
United Kingdom steel industry. 

Mr. John W. Nixon, the Palmer- 
Bee Co’s. Engineering European 
representative, is now resident in 
this country. 

The almost immediate result of this 
agreement has been orders for 
£400,000 worth of heavy-duty con- 
veyors and auxiliary equipment for 
steel rolling mill, including coil 
conveyor equipment for the Spencer 
Works at Llianwern of Richard 
Thomas and Baldwins Ltd., and for 
the new Colvilles steel strip mill in 
Scotland. 


| 
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DAWSON CAR RIM AND DISC WASHING MACHINE 
FOR DUNLOP PLANT FOR CZECHOSLOVAKIA 


HOWN here at the works of the manufacturers, 
Leeds, is a 70-ft. long mono-rail conveyor washing and drying 


Gomersal, 


Dawson Bros. Ltd., of 


machine for car rims and discs, ordered by the Dunlop Rim and Wheel Co. Ltd., 
of Coventry for a contract they have obtained from the Czechoslovakian 


Government. 


This contract is for supplying semi-automatic production lines 


for the manufacture of passenger car and commercial vehicle rims at the Nova 
Hut Klementa Gottwalda Factory in Ostrava. 

The machine is designed for the continuous washing, rinsing and drying 
of the rims and discs prior to assembly and spot welding. The endless mono-rail 
conveyor dips near the feed end of the machine to provide a convenient point 


for the loading and unloading of the parts. 


These are hung on fittings suspended 


from the conveyor and are thus carried through a prolonged and powerfully 
jetted washing treatment delivered by banks of jets so positioned that all the 


surfaces of the parts are thoroughly washed. 


This is followed by a jetted 


rinsing treatment and from there the rims and discs finally pass through a long- 
duration hot air section and so emerge from the machine clean and dry. 

The order for the machine was obtained from the Dunlop Rim and Wheel 
Co. Ltd., by the Dawson agents, Drummond-Asquith Ltd. of Birmingham. 





“STONE INTO STEEL”’ WINS 
PREMIER AWARD AT 
VENICE FILM FESTIVAL 


HE United Steel Companies, 
Ltd., gained the premier 
award at the Venice Film Festival 
with their film “‘ Stone into Steel ” 
out of a total entry of 240 films from 
all over the world. Featuring the 
works of Appleby-Frodingham Steel 
Co., this outstanding colour docu- 
mentary has no spoken commentary 
but the dramatic effect is heightened 
by a specially-composed musical 
score. It was shown to United 
Steel’s shareholders at a series of 
special performances in cinemas all 
round the country during June and 
July. The Golden Mercury trophy 
was presented to the producer, 
Mr. A. Frank Bundy of Wallace 
Productions by the president of the 
Venice Chamber of Commerce. 
Copies of “‘ Stone into Steel ” in 
16 mm. and 35 mm. are available on 
free loan on application to the 
public relations department of 
United Steel Companies, Ltd., The 
Mount, Broomhill, Sheffield, 10 


INDUSTRIAL 
FILMSTRIPS 


HE Industrial Welfare Society 

recently gave a preview of 
eight new filmstrips that they have 
added to their already large library 
of educational film, designed for 
training in management and super- 
vision. The new films, in the 
series ‘“‘ Training”? and “ Human 
Problems at Work,” have the 
familiar recorded commentary, typi- 
cal of these filmstrips and are 
supplied with a list of suggested 
questions to promote interesting 
and constructive discussion. The 
films are available on request from 
the Society, Robert Hyde House, 
48, Bryanston Square, London, W.1. 








Griffin and George in 
Glasgow 
HE new Scottish Sales and 
Service Centre of the Griffin and 
George Group is at Braeview Place, 
Nerston, East Kilbride, Glasgow. 
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OFFICERS AND NEW COUNCIL 
FOR SIMA 1960-61 


1960 


MEMBERS 


HE council of Scientific Instru- members selected by nomination 
ments Manufacturers’ Associ- and ballot was made. They are: 
ation of Great Britain, 20, Queen Mr. S. T. Pickering (Chance 
Anne Street, London, W.1, have Pilkington Optical Works, St. Asaph, 

elected for the year 1960-61 Flintshire, Wales). 
Mr. G. C. Ottway (W. Ottway Mr. G. M. Sisson, O.B.E. (Sir 
and Co. Ltd., Ealing, W.13) as Howard Grubb Parsons and Co. 


president, Mr. A. W. Jones (Fleming 
Radio (Developments) Ltd., Steven- 
age, Herts.) as vice-president, Mr. 
A. W.A. Rundle (A. Gallenkamp 
and Co. Ltd., London, E.C.2) as 
the honorary treasurer and Mr. 
E. R. Ponsford (Solartron Electronic 
Group Ltd., Thames Ditton, 
Surrey) as honorary secretary. 


Ltd., Newcastle-on-Tyne). 

Mr. G. S. Sturrock (Kelvin and 
Hughes, Ltd., Barkingside, Essex). 

Mr. R. Foxwell (The Wayne 
Kerr Laboratories, Ltd., Chessing- 
ton, Surrey). 

The Northern area representative 
is Mr. A. W. Burrell (Cambridge 


After investing the new president, Instruments, Ltd., London and 
Mr. L. A. Woodhead (Cossor Cambridge), who, together with 
Instruments, Ltd., London, N.5 Mr. Peter Schilling (Stanton Instru- 
the retiring president, automatically ments, Ltd., London, W.1), rep- 
became a vice-president of S.I1.M.A. resenting S.I.M.A. exports com- 


mittee, were co-opted on to the new 
council. 


At the annual general meeting 
the confirmation of new council 


PERFORATED STEEL STRIP CEILINGS 
ag tive CEILINGS LTD., MANCHESTER, has recently been acquired by 

Ayrshire Dockyard Co. Ltd., Irvine, Ayrshire, a member of the Lithgow 
group which now controls 33 companies; as a result, the ceiling, which has been 
redesigned to give further simplicity of erection to make it suitable for use 
in conjunction with the company’s Ayrshire movable metal partitions, will be 
manufactured at Irvine and at St. Helens. Panther Panels, which form the 
actual ceiling, an example of which is illustrated below, are now standardized 
at 12 in. wide and up to 12 ft. long, made from 24 s.w.g. strip-steei perforated 
at yy in. or % in. centres. Three longitudinal ribs, 3 in. apart, match the 
bevelled edges of the panels, creating the effect of a uniform surface of 3-in. wide 
strip over the whole ceiling. 

A 1-in. thick mineral wool blanket backing the panels gives acoustic and 
thermal insulation. Electrical overhead heating can be incorporated into the 
system, using prefabricated mats containing PVC covered elements. A variety 
of light fittings can be accommodated, either flush or dropped. 

The Panther Suspension System will carry most standard slotted tiles of 
fibre, mineral wool, etc. Perspex trays can replace the perforated metal panels 


to give a fully illuminated ceiling. 
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RECORD USE OF 
VITREOUS ENAMEL 
PANELS 


T the new factory for Ilford, 

Ltd., Basildon, Essex, 35,000 
sq. ft. of Escol porcelain-enamelled 
steel panels have been used. This 
represents the largest area of 
enamelled steel infill so far used on a 
single project in this country, and 
possibly in Europe. The unit used 
throughout has a honeycomb core 
infilled with vermiculite with porce- 
lain-enamelled steel facing and 
galvanized steel backing. The 
estimated “‘U” value is 0.3, and 
the colours used are three shades of 
grey and yellow. 

Escol porcelain-enamelled steel 
panels were selected after thorough 
investigation was carried out by the 
Basildon Development Corporation, 
and their clients, and followed 
visits to a number of completed 
Escol contracts. The panels were 
manufactured in their entirety by 


Stewart and Gray, Ltd., Paisley 
Works, S.W.17, and associated 
companies, including the enamel 


itself by Escol Products, Ltd. 

Other major Escol projects com- 
pleted or in progress include the new 
Daily Mirror Building, High Hol- 
born (20,000 sq. ft.), multi-storey 
flats, Newcastle-on-Tyne (35,000 
sq. ft.), the Meteorological Office, 
Bracknell (15,000 sq. ft.), London 
Road Station, Manchester (14,000 
sq. ft.). 


IRON ORE DRYING PLANT 
ORDER FOR HEAD WRIGHTSON 


EAD WRIGHTSON STOCK- 

TON FORGE LTD., a sub- 
sidiar. of Head Wrightson and Co., 
Ltd., is supplying to Richard 
Thomas and Baldwins Ltd., six 
rotary dryers for an iron ore 
drying plant costing approximately 
£240,000. 

Three of these machines, each of 
which measures 45 ft. long by 10 ft. 
in diameter, will be installed at the 
Redbourne Works and three at the 
Spencer Works of Richard Thomas 
and Baldwins. Each installation is 
capable of handling a weekly output 
of 21,350 tons of ore, processing 
from 0 to 24 in. 

The rotary dryers are arranged in 
parallel flow and each have a rated 
capacity of 50 tons per hour when 
drying from 20 per cent moisture 
down to 9 per cent. It is believed 
that these machines will be the most 
highly instrumented of their kind in 
this country 
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DEATH OF PROFESSOR SWIFT 


Swift: Herbert Walker Swift, 
Emeritus Professor of Engineering 
at the University of Sheffield, M.A., 
D.Sc., M.I.Mech.E., died on Octo- 
ber 14, 1960. 

Born in 1894, he was first educated 
at elementary school and won a place 
at Christ’s Hospital on “a few 
sums and an essay one Saturday 
morning”. An Open Scholarship 
admitted him in 1913 to St. Johns 
College, Cambridge, where he read 
mathematics and physics. After 
being first rejected on medical 
grounds he was accepted for the 
army in 1915, granted a commission 
and rose to the rank of Captain. He 
was wounded and mentioned in 
dispatches. 

When he returned to Cambridge 
he realized his interests were in the 
Applied Sciences and completed the 
Mechanical Science Tripos as a 
prize man with first-class honours. 
Among his achievements at Cam- 
bridge was a half blue for swimming. 

He obtained works experience 
with Hollins Bros. where he became 
chief engineer and in 1922 he was 
appointed assistant lecturer at Leeds 
University. By 1926, Swift had 
sublished papers on elastic stress 
analysis and on orifice flow, in 
addition to a heavy teaching load, 
and was awarded the degree of 
D.Sc. by the University of London. 
During a period of 10 years at the 
Technical College, Bradford, as head 
of the Department of Mechanical 
Engineering his analytical approach 
to engineering problems became 
widely known and he published 
papers on power transmission by 
belts and film lubrication applied to 
steady and fluctuating loads. In 
1936 he was appointed to the Chair 
of Engineering in the University of 
Sheffield which included responsi- 
bility for the Civil, Electrical and 
Mechanical Engineering depart- 
ments. 

About this time, C. G. Williams, 
Director of Research of M.I.R.A. 
now of Shell Research) recognized 
Swift's potential as an engineer with 
a mathematical outlook and he 
invited his co-operation in the 
examination of the complex defor- 
mation which takes place in the 
pressing of steel panels for auto- 
mobile bodies. In an era of 
empiricism he applied logical thought 
to the problems of assessing the 
suitability of sheet metal for pressing. 
Subsequently he published papers 
and gave lectures on deep drawing, 
hollow sinking, ironing and the 
basic theory of plastic deformation 
under complex stress systems. His 
major work of the period wa: 4 


theoretical analysis, undertaken with 
Dr. S. Y. Chung of the deep drawing 
of a cylindrical cup. Application of 
this theory and the other experi- 
mental and theoretical studies of 
Swift and his co-workers has 
produced a simulative deep-drawing 
test known internationally, against 
his personal wishes, as the Swift 
Test. 

Before illness reduced his activities 
and brought about his retirement 
from the chair in 1955, he had 
unbounded enthusiasm and an 
immense capacity for concentration 
of effort. He gave, and expected 
from his colleagues, complete devo- 
tion to the undergraduate and post- 
graduate teaching and _ research 
work. Unconsciously, he com- 
manded respect and attention and 
when he had satisfied himself about 
the solution of a particular question 
or problem he was disinclined to 
argue with critics, confident that 
time would prove him right. 

Even so, he accepted and en- 
couraged the work of many young 
men who were developing the 
science of metal deformation on the 
brilliantly intuitive foundations 
which he had laid. The afternoon 
sessions ‘with beer and cakes on the 
lawns of his house discussing the 
theory of the bulge test, the mechan- 
ics of extrusion, the characteristics 
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of belt drives or any one of his 
diverse interests, are remembered by 
his co-workers. He was always 
prepared to give guidance and 
assistance and was sincerely sympa- 
thetic and understanding of personal 
problems. 

Although only recently has indus- 
try in general come to recognize the 
importance of his work, he had many 
close friends who supported his 
theories and predictions. He did not 
achieve any industrial support for his 
research if this implied any restric- 
tion or his freedom of treatment, 
but often acted as adviser and 
consultant. The principal support 
tor his later work on sheet forming 
and extrusion was provided by the 
farsighted policies of BISRA and 
DSIR respectively and the applica- 
tion and development of those 
researches is now being developed 
on a broad scale. 

A man of knowledge, of un- 
quenchable thirst for further know- 
ledge, mever mediocre, often 
brilliant, Professor Swift is an 
irreplaceable loss to the mechanical 
sciences and to industry concerned 
with the forming of metals. 





CHANGE OF ADDRESS 

OOKSON (HERMITAGE 

LTD., sheet metal workers, 
have changed their address to 
Claylands Road, Bishop’s Waltham, 
Southampton. Tel.: Bishop’s 
Waltham 422 /3). 


ALUMINIUM AIRCRAFT PLATE 


A GIANT photographic enlargement gave prominence at the Farnborough 
Air Show to the fact that Europe's largest and most powerful aluminium 
rolling mill is now coming into production at Alcan Industries Ltd.’s 
Rogerstone Works. Itis equipped with 144-in. rolls which make much wider plate 


available to aircraft and other industries than has been possible before. 


Three 


new developments were on show, Noral B19S aircraft plate which retains good 
mechanical properties at elevated temperatures and hollow sheet and roll- 
bonded heat exchanger plate incorporating ducts and cells, which has already 
been used for the cooling of electronic equipment and has possibilities in skin- 


cooling panels for supersonic aircraft. 


Three types of roll-bonded heat 


exchanger plate are shown in the photograph below. 
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Forthcoming Events... 


November 1 

Institution of Production En- 
gineers (South Eastern Region). 
“©1960-1970 trends in metallic 
materials during the next decade ’”’, 
by N. P. Inglis, Ph.D., at the Pink 
Room, W. H. Allen, Sons and Co. 
Ltd., Queen’s Works, Bedford. 
7.30 p.m. 


November 2 

Institution of Production 
Engineers (South Eastern 
Region). “ A review of the Vacuum 
Die-Casting Process”, by J. S. 
Addiscott at A.P.V. Ltd., Crawley, 
Sussex. 7.0. p.m. 

The Newcomen Society. “The 
Talyllyn Railway”. by L. T. C. Rolt, 
F.R.S.L. At the Science Museum, 
South Kensington, London. 5.30 
p.m. 

Institution of Production 
Engineers (South Eastern 
Region). ‘“‘ Metal Box Production’”’, 
by R. E. Geeson at the Ilford 
Conservative Club, 42, High Road, 
Ilford. 7.30 p.m, 

Institution of Production 
Engineers. Annual Dinner, Dor- 
chester Hotel, Park Lane, London. 
7.15 p.m. 


November 3 

Institute of Metals (North 
East Metallurgical Society). 
“Modern Developments in Steel- 
making”, by J. Pearson, M.Sc., 
Ph.D., at the Cleveland Scientific 
and Technical Institution, Corpora- 
tion Road, Middlesbrough. 7.30 
p.m. 

Institute of Welding. Annual! 
Dinner, Park Lane Hotel, London. 
7.15 p.m. 


November 8 

Institute of Metals (South 
Wales Local Section). “Metals in 
_ Speed Flight”, by Professor 
J. Kennedy, B. Sc., Ph.D., 
rN M.I.E.E., F. Inst. P., in the 
Metallurgy Department, Univer- 
sity College, Singleton Park, Swan- 

sea. 6.30 p.m. 


November 9 

Institute of Sheet Metal 
Engineering (Midland Branch). 
“Powder Metallurgy”, by B. H. 
Swan (Dualloy Ltd.), at the Bir- 
mingham Chamber of Commerce, 
Harborne Road, Birmingham. 6.45 
p.m. 


November 10 


Institution of Plant Engineers 
(Glasgow Branch). “Planned 
Lubrication in a Modern Steel- 





works”, by John Stewart, Lubrica- 
tion Engineer, Colvilles Ltd., at the 
Scottish Building Centre, 425, 
Sauchiehall Street, Glasgow, C.2. 
7.15 p.m. 

Institute of Metals (Liverpool 
Metallurgical Society). ‘‘Metal- 
lurgical Problems Associated with 
Mild Steel Strip”, by E. D. Harry, 
B.Sc., A.I.M., at the Department of 
Metallurgy of the University of 
Liverpool. 7.0 p.m. 

Institute of Metals (Birming- 
ham Local Section). “Modern 
Rolling Mill Practice” at the College 
of Technology, Gosta Green, Bir- 
mingham. 6.30 p.m. 

Institute of Metals (Leeds 
Metallurgical Society). “Recent 
Developments in Extrusion Prac- 
tice”, by R. Chadwick, M.A., 
F.R.1LC., F.1.M., at the University 
Staff House, University Road, Leeds. 
6.0 p.m. 


November 14 


Institute of Metals (Scottish 
Local Section). ““The Cold Extru- 
sion of Steel”, by H. L. D. Pugh, 
B.Sc., F.Inst.P., F.1.M., at the 
Institution of Engineers and Ship- 
builders, Elmbank Crescent, Glas- 
gow, C.2. 6.30 p.m. 

Institution of Production 
Engineers (East and West Rid- 
ings Region). “Types of Rolls for 
Modern Rolling Mills”, by E. 
Hallas and R. Lee at the Devonshire 
Room, Grand Hotel, Sheffield 
6.30 p.m. 


November 15 


Sheffield Metallurgical Asso- 
ciation. “‘Some Aspects of Hydro- 
gen in Steel”, by J. Hewitt, 
A.Met., A.I.M. (United Steel Cos. 
Research and Development Depart- 
ment). 


November 16 


The North Wales Metallurgical 
Society. ‘“‘Non-destructive Test- 
ing’, by N. F. Godwin, B.Sc., 
A.Inst.P., at the Lecture Theatre, 
Flintshire Technical College, 
Connahs Quay, near Chester. 7.0 
p.m. 

Institution of Plant Engineers 
(Kent Branch). “Ball and Roller 
Bearings”, by A. Hill, Hoffman 
Manufacturing Co. Ltd., at the 
Railway Hotel, Dartford. 7.0 p.m. 


November 17 


Institute of Metals (Sheffield 
Local Section). “Metal and the 


Architect”, by A. Daykin, B.A., 
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A.R.1.B.A., in the Applied Science 
Building of the University, St. 
Georges Square, Sheffield. 7.30 p.m. 

Institute of Metals (Southamp- 
ton Metallurgical Society). 
“Metallurgy of Beryllium”, by Dr 
Craik, B.Sc., A.R.C.S.T., at South- 
ampton University. 7.15 p.m. 

Institute of Metals (West of 
England Metallurgical Society). 
“Slag Functions in Non-Ferrous 
Metallurgy”, by Professor R. Hig- 
gins, O.B.E., B.Sc., Ph.D., A.R.T.C., 
F.1.M., at the College of Tech- 
nology, Ashley Down, Bristol, 7. 
7.30 p.m. 


November 21-23 
Institute of Sheet Metal 
Engineering. Special Conference 
on Cold Extrusion of Steel. Memorial 
Hall of the City Hall, Sheffield. 
Ticket only 


November 22 
Sheffield Metallurgical Asso- 
ciation. “Some Applications of 
Castables and Mouldables in the 
Iron and Steel Industry”, by 
Dr. R. W. Grimshaw (Leeds 
Fireclay Co. Ltd.) 


November 23 


Institute of Metals (Man- 
chester Metallurgical Society). 
“New Aspects of the Electron 
Theory of Metals”, by Professor 
G. V. Raynor, M.A., D.Phil., D.Sc., 
F.I.M., F.R.S., at the headquarters 
of the Manchester Literary and 
Philosophical Society, George Street, 
Manchester. 6.30 p.m. 


November 24 

Institute of Metals (Birming- 
ham Local Section). “General 
Metallurgical Problems in the Motor 
Industry’, by R. J. Brown, A.M.I.- 
Mech.E., F.I1.M., at the College of 
Technology, Gosta Green, Birming- 
ham. 6.30 p.m 

Society of Instrument Tech- 
nology (Chester Section). “‘Main- 
tenance and Operational Experience 
of a Data Logging Installation’’, by 
D. C. Austin, at the Lecture Theatre, 
Administration Building, The Asso- 
ciated Ethyl Co. Ltd., Oil Sites 
Road, Ellesmere Port, Wirral. 7.0 
p.m. 


November 29 


Institute of Sheet Metal 
Engineering (South West 
Branch). Film show—‘‘Modern 
Trends in Sheet Metal Forming”’, 
at the Small Lecture Theatre, 
Engineering Laboratories, Univer- 
sity of Bristol. 7.0 p.m. 

Continued in page 856) 


Stress-Corrosion 
of Austenitic 
Chromium-Nickel Stainless 
Steel—STP 264. American 
Society for Testing Materials, 
1916 Race Street, Philadelphia 
3, Pa., U.S.A. 96 pp. $6.00. 
HEN certain compositions of 
stainless steel are exposed in 
particular corrosive environments, 
and simultaneously are under stress 
due to previous cold working or 
service loads, spontaneous cracking 
may occur. The problems associ- 
ated with stress-corrosion cracking 
are influenced by numerous con- 
ditions. This report, sponsored 
jointly by A.S.T.M. Committee 
A-10 on Iron-Chromium, Iron- 
Chromium-Nickel and _ Related 
Alloys, and Committee T-5E of the 
National Association of Corrosion 
Engineers includes’ information 
gathered through an extensive inter- 
national survey covering 145 case 
histories from the United States and 
England. 

The volume is divided into 2 parts 
and an appendix. Part 1 is a 
review of the case histories; Part 2 
covers present status of research 
work. Extensive tabulated data of 
the case histories, and a_ well- 
annotated bibliography covering ref- 
erences up to June, 1959, may be 
found in the appendix. 

The reader will find reviewed such 
elements of the problem as identifi- 
cation of stress-corrosion, suscept- 
ible compositions, influence of heat 
treatment, surface finish, critical 
environments, corrosion, and pre- 
ventive measures. 


Practical Design of Sheet-Metal 
Stampings. Frederico Strasser. 
London. 1960. Chapman and 
Hall, 37, Essex Street, London, 
W.C.2. 170 pp. 30s. 

HIS book should prove to be a 
valuable addition to publica- 
tions on sheet-metal work. There is 
much useful information in Chapter 
4on the Design of Flat Blanks, and 
on methods of blanking complex 
forms. The chapter on drawn 
components deals with many aspects 
of the process and offers a number of 
useful formulae for calculating the 
diameters of flat blanks used for 
various shells to be drawn. This is 
followed by a chapter on _ hot 
pressing and forging which deals 
with important factors in the design 
of forgings. Chapter 14 includes 
some interesting suggestions in the 
economy of stock in sheet metal 
stampings, showing various ways in 


Books for Your Library 


which the same pattern may be 
placed on the sheet or strip to obtain 
the best advantage in saving 


, material. 


In Chapter 19, on “Methods of 
Joining Metal Stampings”, the 
material covers a wide variety of 
joints classified under the three 
headings “‘Permanent Union’, 
“Semi-permanent Union’, and 
“Temporary Union’’. The methods 
dealt with under permanent union 
include riveting, soldering, brazing, 
welding, staking, press fits, flat 
curling, round curling, flanging, 
seaming, crimping, penetrating, wire 
stitching and stapling. Under 
semi-permanent union the methods 
include screws, clips, dowel pins, 
cotter pins, wedges, bending, staking 
and lock joining. Temporary union 
includes the following methods, 
push fit, stamped or embossed 
threads, bayonet locking and clamp- 
ing. 

In the opinion of the reviewer, 
one of the outstanding qualities of 
this book is that it is written in 
simple straightforward English, 
avoiding complex _ technicalities 
which often make reading difficult 
in books of this kind. Nevertheless, 
the subject matter covers wide and 
highly important aspects of the 
design of sheet-metal stampings, and 
while much of the material may be 
regarded as reiteration of plain 
common sense, the successful pro- 
duction of stamped components 
depends largely on the application 
of common gumption. 

On the whole, this is a book 
which can be well recommended to 
those engaged in the stamping of 
sheet metal parts and components. 

A. DICKASON. 


The Electrolytic and Chemical 
Polishing of Metals in Re- 
search and Industry. W. J. 
McG. Tegart, M.Sc., Ph.D., 
Pergammon Press. 139 pp., 
35 figs. 40s. 

HIS book first appeared in 1955, 

and the present edition has 
been revised and appreciably en- 
larged. There is now also an 
extensive bibliography, which, how- 
ever, contains very few references 
later than 1952. Like the original 
edition, the book confines itself 
largely to the metallurgical side of 
electrolytic and chemical polishing, 
and the application of these processes 
to research. Some twenty pages are 
devoted to electrolytic and chemical 
polishing in industry, which is not 
really adequate to do justice to the 
subject 
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These points do not, however, 
seriously detract from the value of 
the book, which is clearly and 
concisely written and well illus- 
trated, to anyone interested in the 
subject. It deals adequately with 
the theory of the methods used and 
the factors affecting the results. 
There are also chapters on apparatus 
and on the electrical characteristics 
of polishing, while a tabular section 
listing a very wide range of available 
laboratory methods is_ especially 
useful. 

Chemical and _ electro-polishing 
are making some progress in indus- 
try, albeit rather slowly. Most of 
the methods used in practice are, 
however, proprietory ones, and on 
these the authors have only been 
able to include a limited amount of 
information. 

H. SILMAN. 


Forthcoming Events 
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November 30 
Institute of Sheet Metal 
Engineering (North West 
Branch). “Some Aspects of Metal 
Forming”, at the Engineers’ Club, 
17, Albert Square, Manchester. 
7.0 p.m. 


December 1 

Institution of Production 
Engineers (South Eastern 
Region). “Diamond Wheels as 
applied to Carbide Tool Produc- 
tion”, by J. C. Dawkins at the Old 
Palace, Maidstone. 7.30 p.m. 

Society of Chemical Industry. 
“The Influence of Water Movement 
on Corrosion’’——‘‘Ferrous Metals’’, 
by G. Butler, ““Non-ferrous Metals”’, 
by N. V. Nowlan at the Empire 
Restaurant, Olympia, London. 2.0 
p.m. and 3.45 p.m. Tickets will be 
issued to Group members. 


December 5 
Institute of Metal Finishing. 
First Annual Dinner. Cafe Royal, 
London, W.1. 


December 6 
The Institution of Production 
Engineers (Southern Region). 
“‘Non-destructive Testing as an aid 
to Production”, by D. G. W. 
Claydon, at the Town Hall, Oxford. 
7.30 p.m. 


December 7 

The Institution of Production 
Engineers (North Midlands 
Region). “The Production of 
Engineering Components from 
Metal Powder”, by J. W. Lennox at 
the Reform Club, Victoria Street, 
Nottingham. 7.0. p.m. 
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SHEET METAL NEWS 


APPOINTMENTS and 
STAFF CHANGES 


Associated Electrical Indus- 
tries Ltd. announce the appoint- 
ment of Mr. J. A. Brooks, B.Sc. 
Eng.), A.M.Inst.W., as divisional 
assistant manufacturing manager, 
Motor and Control Gear Division. 
Mr. Brooks will retain, for the time 
being, his position as superintend- 
ent, Large Industrial Machines 
Department, Mosley Road Works, 
Manchester, but will eventually be 
located at Rugby to devote full 
time to his new duties. 


Mr. A. Hayes has been appointed 
chief sales engineer for mining 
products for Atlas Copco (Great 
Britain) Ltd. of Maylands Avenue, 
Hemel Hempstead, Herts.; Mr. R 
Marshall, technical representative for 
the whole of Great Britain, and Mr. 
Ralph Noren, manager for stationary 
compressor sales. Mr. T. M. Horn, 
who was manager of the Leeds 
branch until his retirement at the 
end of 1959, is maintaining contact 
with Atlas Copco in an advisory 
capacity 


* * 


Mr. Frederick Baillie, who recently 
joined the Cambridge Instru- 
ment Co. as production manager, 
will be responsible for all as- 
pects of production planning at 
the company’s three factories in the 
United Kingdom. Mr. Baillie was 
formerly general works manager at 
the Greenock factory of IBM 
United Kingdom) Ltd. Prior to 
joining IBM in 1955, he spent a 
year with Muirhead and Co. Ltd. 
and before that, several years with 
Kelvin and Hughes Ltd. 


Mr. S. H. Oliver has _ been 
appointed manager of the purchasing 
department of Castrol Ltd. in 
succession to the late A. J. Stafford. 

Mr. Oliver, who is 49, joined 
W. B. Dick and Co., Ltd. in 1932 
and entered his present department 
when that company joined the 
Castrol Group some years later. 
He became assistant purchasing 
manager early last year. 


* * * 


The Catmur Machine Tool 
Corporation Ltd. announce that 
Mr. N.W. S. Catmur, having reached 


retirement age, has relinquished his 
position as managing director but 
is continuing as deputy to the 
chairman, Sir Wm. Palmer, K.B.E., 
C.B. 

Mr. Catmur served his apprentice- 
ship with Vickers of Erith from 
1912 to 1915 and served with the 
army in France from the end of the 
1915 to 1919. At the end of the 
war he joined Burton Griffiths as a 
sales representative and joined 
Catmur Machine Tool Corporation 
as a sales representative upon its 
formation in 1930. He was ap- 
pointed a director in 1940 and, 
following the death of his father in 
1952, was appointed managing 
director. His son, Peter S. Catmur, 
who was appointed a director of the 
company in 1956, will assume the 
position of managing director. 


* * * 


Coventry Climax Engines Ltd., 
Widdrington Road Works, Coventry, 
have appointed Mr. Keith Higgins 
as publicity officer and Mr. Peter M. 
Jarvis as public relations assistant. 


* . > 


The following officers were elected 
for 1960-61 at the annual general 
meeting of the plant lining group 
of the Federation of British 
Rubber and Allied Manufactu- 
rers: Mr. A. E. Alicock of the 
Dunlop Rubber Co. Ltd. to be 
chairman and Mr. T. H. Brooke, 
managing director of Redferns 
Bredbury) Ltd. to be vice-chairman. 
Members of the plant lining group 
are B.T.R. Industries Ltd., Dexine 
Rubber Co. Ltd., Dunlop Rubber 
Co. Ltd., Nordac Ltd., Redferns 
(Bredbury) Ltd., St. Helens Cable 
and Rubber Co. Ltd. 


* ” * 


The engineering group of The 
General Electric Co. Ltd. 
announces that it has reorganized 
its representation at the company’s 
branches in Great Britain under five 
area chief engineers. This has 
been done in order that the four 
areas in England and Wales shall 
conform more closely to those of 
the Central Electricity Generating 
Board’s generating divisions and 
area boards. The territories covered 
by the South of Scotland Electricity 
Board and the North of Scotland 
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Hydro-electric Board will remain the 
responsibility of the Scottish Area 
Chief Engineer. 

The area chief engineers and the 
areas they cover are as follows: 

London, Eastern and Southern 
England: Mr. EF. W. Molesworth, 
Magnet House, Kingsway, London, 
W.C.2, covering branches in Central 
London, North London, South 
London, Ipswich, Southampton, 
Bristol. 

Scotland: Mr. J. R. Mercer, 
Magnet House, Waterloo Street, 
Glasgow, covering Glasgow and 
Edinburgh. 

Yorkshire and the North-East: 
Mr. V. F. Ellison, Magnet House, 
Gallowgate, Newcastle-on-Tyne 1, 
covering branches at Leeds, 
Sheffield, Hull, Newcastle and 
Middlesbrough. 

North-Western and North Wales: 
Mr. O. S. Chalmers, Magnet 
House, Victoria Bridge, Manchester 
3, covering Manchester, Liverpool 
and Preston. 

Midlands and South Wales: Mr. 
W. R. Greves, Magnet House, 
Newhall Street, Birmingham, cover- 
ing Birmingham, Nottingham, 
Leicester, Stoke, Gloucester, Cardiff 
and Swansea 


Sir Willis Jackson, F.R.S., 
director of research and education 
of Associated Electrical Indus- 
tries (Manchester) Ltd., is to 
return to academic life as ae | 
of electrical engineering at Im 
College, University of ee ° 

Sir Willis, who is a former 
apprentice of the old Metropolitan- 
Vickers Electrical Co., now Associ- 
ated Electrical Industries (Man- 
chester) Ltd., resigned his chair 
at Imperial College seven years 
ago to become director of research 
and education of the Manchester 
company. 

A primary object of AEI policy 
has always been to maintain the 
closest relations between the Electri- 
cal Industry and the Universities, 
and Sir Willis Jackson’s return to 
academic life will undoubtedly 
cement the bonds between industry 
and technological education. 


> 


Mr. A. R. O. Williams, O.B.E., 
A.R.S.M., B.Sc., a managing 
director of Consolidated Gold Fields 
of South Africa, Ltd., and of New 
Consolidated Gold Fields, Ltd., has 
been elected president of the 
Institution of Mining and Metal- 
lurgy for 1961-62, and will take 
office in May, 1961, in succession to 
Professor David Williams, D.Sc., 
Ph.D. 
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New Plant and Equipment 


Semi-automatic Spinning and Flow-forining 
Lathe 

IG. 1 shows the ATM 4008S, which is an addition to 

the range of hydraulic spinning and flow-forming 
lathes produced by Leifeld and Co., Ahlen, Westfalia, 
Germany, who are represented in this country by the 
Embassy Machine and Tool Co. Ltd., 248 Watford Way, 
Hendon, N.W.4. The machine is designed for the batch 
and mass production of spun and flow-formed parts by 
unskilled labour. 

Drive is taken from a 5.5-kW motor by means of vee- 
ropes to the headstock which has a range of 8 spindle 
speeds from 108-1084 r.p.m. The main spindle is of 
high-quality alloy steel and is normally supplied with a 
threaded spindle nose but can be fitted with a quick-action 
cam lock flange in order to save time where quick changing 
of tools is mecessary. The spindle runs in adjustable 
taper roller bearings. All gears are hardened and ground 
and run on spline shafts. 

The compound rest is fully hydraulically operated and 
has wide dovetailed slides with precision machined 
adjustable guide strips; it can be positioned anywhere 
along the machine bed and can be swivelled through an 
angle of 360 deg. Longitudinal travel is by means of 
spindle and nut driven by an infinitely variable hydraulic 
two-speed motor; the slow speed is for the forward or 
working stroke and the high speed for the fast return. The 
pressure of the upper slide rest is variable between 
0 and 1,000 Ib. per sq. in. and can be read directly off a 
pressure gauge. The top slide on which the spinning or 
flow-forming roller is mounted can also be swivelled 


through a small angle so that the roller can be adjusted for 


the best position for the work in hand. The variable 
pressure of the upper slide rest which is exerted direct on 
to the spinning roller enables direct copying to take place 
by following the contour of the spinning chuck. 

The tailstock is hydraulically operated and carries at 
the front the central electric control panel for the operation 
of all machine movements. The selector switch can be 
set for “ setting ’ or “‘ automatic cycle’’ ; in the former, 
each movement of the machine can be adjusted separately, 





1 —-Semt-automatic spinning 
flow-forming lathe for batch 
and mass production 





while in the latter, the complete cycle of the machine will 
follow one operation after the other until the finished 
component is ejected. 

The machine bed is of close-ground cast-iron box- 
frame construction and the entire bed has been extended 
to the floor ensuring maximum support and rigiditv of the 
machine which is completely free from vibration The 
complete hydraulic unit is built into the bed of the 
machine and consists of the hydraulic oil tank into which 
is immersed the directly driven 3-stage high-pressure 
pump fitted with automatic stage control and maximum 
pressure valves. The maximum pressure can be adjusted 
by means of a handwheel at the front of the machine. 

The centre height of the machine is 16 in., the distance 
between centres is 46 in. and the length of bed 106 in. 
The maximum blank diameter that can be accommodated 
is 24 in. and the maximum blank thickness varies according 
to material, viz.—-mild steel 0.160 in., stainless steel 0.10 
in., aluminium 0.275 in. and copper 0.20 in. The 
compound rest has a longitudinal travel of 17 in. which 
determines the maximum length of component that can 
be produced ; travel of the cross slide is 8} in. The rate 
of feed in the longitudinal direction is infinitely variable 
140-0-140-in. and in the cross direction 80-0-80-in. per 
min. The tailstock has a stroke of 26 in. and will exert 
a maximum pressure of 24 tons. 

The lathe works on the flow-forming principle in which 
material is projected direct from the blank to the chuck 
without alteration in the outside diameter of the chuck 
itself. The spinning roller copies the shape of the chuck 
directly under pressure of the hydraulic cross slide 
cylinder and the entire material of the formed part to be 
spun is taken out of the blank thickness itself ; the blank 
from which the component is to be produced can be of any 
shape—round, oval or square. The minimum angle that 
can be produced is 17 deg. for diameters up to 7 in. and 
30 deg. for diameters up to 20 in. The tangent of the 
spinning chuck to the material thickness determines the 
thickness of the part to be produced. The production 
times depend directly upon the length of travel in the 

Continued in page 860 
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longitudinal direction ot the compound rest and the rate of 
feed, which in turn is determined by the thickness of the 
material ; based on a material thickness of approximately 
0.080 in., the following values in terms of in. per min. 
have been found by experiment to apply—mild steel 8, 
aluminium 44, brass 6, copper 3} and stainless steel 7}. 
Thus, if the rate of feed is 8 in. per min, and the length of 
a straight-sided steel taper is 12 in., the total production 
time will be 14 min. 

One spinning roller and one chuck are required for 
each part to be produced ; the change over from one job 
to another can be carried out very quickly. The machine 
can be equipped with a hydraulically operated tracer 
control whereby the roller will follow the contour of a 
template. A muulti-template carrier can be provided 
whereby several passes with varying strokes can be traced 
out similar to the drafting operation in hand spinning, so 
that at each pass, only a small reduction is made. 

Apart from production direct from blank, subsidiary 
operations such as trimming, beading, curling, etc., may 
be carried out with special attachments. 

In addition to the short production times, it is claimed 
that the production of components in one spinning opera- 
tion reduces the tooling costs in drawing operations in 
which, to produce parts of the same shape or depth, a 
large number of press operations may be required. Since 
flow-forming produces a very high grade of finish, almost 
a burnish, completely free from scratch marks such as are 
associated with drawing, in most cases it is not necessary 
to treat the surface further. 


Gaugeless Gas-Pressure Regulators 
HE Air Reduction Co., Inc., 60 East 42nd Street, 
New York, have developed two-stage gas pressure 
regulators without the use of the conventional glass- 
covered gauges, for both oxygen and acetylene cylinders 
used in welding, heating and cutting operations. The 
regulators are designed for maximum working pressures 
of 100 and 15 lb. per sq. in. for oxygen and acetylene 
respectively. Delivery pressure is set with a micrometer- 
type indicator ; two ranges of regulation can be used by 
means of a low-high marking on the adjusting knob and 
three lines on the spring case as shown in Fig. 2. The 
regulators are also equipped with a cylinder pressure 
indicator clearly visible at the top of the regulator and 

protected from damage by a forged brass housing. 


Fig. 2.—Gaugeless regulator 
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Hand and Pneumatic Impact Machines 


IG. 3 illustrates one example of the “ Porta” range 

of impact machines manufactured by Dr.-Ing. 
Boehme and Co., Minden (Westf.), Germany, for whom 
Broadway Equipment Ltd., Parway House, 194-196 
Finchley Road, London, N.W.3, are the _ sole 
agents in the United Kingdom. The machines have a 
wide range of applications including stamping, numbering, 
riveting, deburring of pressed parts, etc., and can be 
supplied for either hand operation or, where large batches 
are required, operation by compressed air. The air 
supply is opened up either by a foot pedal or two hand 
levers which prevent any inadvertent movement of the 
hand into the direction of the stroke. Any difference in 
height between tool and workpiece can be compensated 
by means of the height adjustment on the pillar support 
The impact force is adjusted by loading a compression 
spring which is cocked to its preselected tension by turning 
the knurled sleeve at the end of the striker sleeve. The 
range of maximum impact force varies from 22 to 225 
cm. kg., the size of worktable 110 mm. by 110 mm. to 
180 mm. by 180 mm. and the radius between centre of 
sleeve and column 100 mm. to 145 mm. 


Fig. 3.—Pneumatic impact machine 


Lifting Magnet 
HE “ Integral” range of electro-lifting magnets has 
recently been introduced by W. E. Burnand and Son 
Ltd., Duo Works, 66-106 Shoreham Street, Sheffield, 1. 
The main feature of design is that a single high perme- 
ability steel casting forms the body of the magnet in place 
of the separate magnet and top and rolled steel outer ring 
formerly used; in addition, the winding consists of a 
high-conductivity copper coil insulated with a new form of 
insulation which is claimed to give a much better per- 
formance than the conventional materials of cotton or 
asbestos 
Continued in page 862 
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The Right Helmet... 


Most welders prefer Murex helmets because they are right for 
protection, comfort and strength. They are made of high grade 
fibre or bonded laminated plastic and are completely shockproof, 


light in weight and comfortable to wear. Each helmet 1s fitted 
with an adjustable headband having an automatic locking device 
MUREX which enables the helmet to be held in the “up” position as long 


\/ as desired. A patent Murex glass holder provides a dual purpose 


facility in the plastic type. The coloured filter glass can be raised 
or lowered in a fraction of a second so that the welder can sight 
his work right up to the moment of striking the arc 


lease write for full particulars. 


MUREX WELDING PROCESSES LTD., WALTHAM CROSS, HERTS. Telephone: Waltham Cross 23636 


A114 (343 
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Variable-speed Reduction Unit 
HE FLCB “CONtorq” machine manufactured by 
Fairbairn Lawson Combe Barbour Ltd., Leeds 1! 
clamed to maintain. selected speeds accurately 
regardless of changes in temperature, humidity or 
atmospheric conditions which often affect variable speed 
units. 

The standard unit operates from a constant input speed 
of 450 r.p.m. which gives an infinitely variable speed range 
on the output shaft of 0-50 r._p.m. Speed changes are 
made by the turn of a graduated dial and may be effected 
while the unit is in operation or at rest. Remote 
control by servo or push buttons can be provided if 
required. As the name implies the unit will transmit 
constant torque throughout its entire speed range. 

The unit has pleasing lines and is finished in poly- 
chromatic paint with machined faces intended for 
mounting auxiliary equipment such as flange-mounted 
motors, worm and wheel units and bevel attachments for 
direction changes. 

The “CONtorq”’ units would appear to be suitable for 
a large number of industries where constant torque is 
desired throughout a range of speeds which are pesitively 
and infinitely variable. Fig. 4 shows the unit being 
used in conjunction with the Midgley and Sutcliffe No. 4 
plain milling machine. 


1s 


Fig. 4. 


Speed reduction umt 


High-speed Stitch Welding Machine 

IG. 5 shows a specially designed high-speed stitch 

welding machine produced by the British Federal 
Welder and Machine Co. Ltd., Castle Mill Works, 
Dudley, Worcs., with high-lift head features for the 
welding of filler caps to petrol tanks, sump to washing 
machine bodies and a wide variety of similar applications 
where it is required to provide a high quality overlapped 
stitch weld around the periphery of a circular component. 
The high-lift head facilitates loading of dished type 
components and the upper electrode of the machine is 
constant to move in a circular path under the action of a 
high-speed air-operated index system. A wide varicty 
of toolings can be fitted to this machine and its main 
application is in the production of gas-tight joints where 
components are inaccessible for seam welding. 
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Fig. 5.—High-speed stitch welding machine 
Cellulose Wipers 
IMBERLEY-CLARK Ltd., Larkfield, Maidstone, 
Kent, have produced a disposable wiper suitable for a 
wide range of uses throughout industry, including wiping 
and cleaning jobs where liquids, light oils, grease and dirt 
are involved. They are made of soft, strong, highly 
absorbent cellulose and due to their creped construction 
and excellent conformability, are claimed to pick up dust 
and dirt particles better than cloth and to be more 
economical. The wipers measure 17} by 10 in. and are 
packed interleaved 100 to a self-dispensing carton 


New Time Indicator 
SERIES of compact, electro-chemical, elapsed time 
indicators have been introduced by Industrial 
Instruments Ltd., of 9 Paved Court, Richmond, Surrey, 
for the recording of the total operation time of electrical 
equipment. 

These new indicators, known as the Selachron range, 
have been designed in forms suitable for either a.c. or d.c. 
operation and in sizes for use with voltages of from 6 volts 
to 300 volts, thus obviating the need for any extra switches 
or relays and allowing them to be wired to the terminals 
of the equipment being timed. The indicators use no 
moving parts and consist of cartridges which contain 
small, replaceable electro-chemical cells, embodying an 
anode, cathode and electrolyte. The anode is consumed 
as current passes through the cell, the length diminishing 
in proportion to the accumulated hours of operation, this 
being shown by a calibrated scale alongside the anode. 

The length of each indicator is 2% in., the diameter 
being 1 in. .The weight is less than 2 oz. 

Continued in page 864 
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Electrical Aids in Industry 


Infra-Red Heating 


Infra-red heating is the name given to 
the method of using in industrial pro- 
cesses radiant heat from heaters specifi- 
cally designed for that purpose. This 
differentiates it from methods employing 
both radiation and convection, as in 
furnaces, although the effect of the 
radiation is much the same in both 
cases. 


Radiant heat provides a higher rate of 
heat transfer to bodies not highly refiec- 
tive than does convection, unless high- 
velocity forced con- 
vection is used. The 
rate of heating of a 
body depends on 
the intensity of rad- 
jation on its surface, 
the proportion ab- 
sorbed by the surface 
and, after that, on 
heat conduction. In heating very thin 
bodies, for example paint films, the 
radiation not reflected nor absorbed 
passes through and is in turn reflected or 
absorbed by the underlying material. 
This reflected heat is partly absorbed by 
the paint film “on the way back”. 
Despite this effect infra-red gives mainly 
a surface heating effect except in the case 
of a few special applications. 


Infra-red heaters mainly use metal- 
sheathed elements in special reflectors, 
but infra-red lamps with internal reflec- 
tors are still used in special cases. Other 
types use silica-sheathed elements or 
quartz-sheathed lamps in reflectors. A 
wide range of heaters is available with 
simple mounting arrangements to enable 
heat to be applied quickly and effec- 
tively either in a production line or in 
some odd corner. 


Control of the charge temperature is 
effected by regulating the heating time 
and power. In the case of a moving 
charge, this is done by adjusting the 
conveyor speed and the number of 
heaters in circuit, i.e. by adjusting the 
effective length of the oven. Some of 
the heaters may be controlled by energy 
regulators or adjustable transformers. 


4 The advantages of 
infra-red heating over 
convection heating in- 
clude reduced heating 
times, reduced floor 

g space, lower installa- 


tion costs, almost in- 
stant starting, ability 
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Data Sheet No. 1 3 


to focus the heat, and flexibility in 
effective oven length. Infra-red ovens 
can often be mounted in the roof, saving 
valuable floor space. Infra-red heating is 
not generally favourable for heating 
large bodies of low heat conductivity. 


Paint Stoving 

Many paints, particularly synthetic 
enamels, and including synthetic wood 
finishes, are well suited to infra-red 
heating, and many products ranging 
from small components to complete 
motor cars are being successfully stoved. 
Infra-red heating reduces stoving times 
very considerably and often improves 
the finish 


Moisture Extraction 

Infra-red can provide high drying rates, 
either of liquid surface films or of thin 
absorbent materials. Sheathed element 
heaters usually give the highest rates, 
but lamps are some- 

times used where the ca 
dried material is parti- 
cularly heat-sensitive. 
Applications include 
such tasks as drying of 
paper and textile pro- 
ducts, bottle seals and 
labels, clayware glazes 
and many others. 


Plastics 

Infra-red is widely used in the plastics 
and allied industries for such typical 
applications as softening and curing of 
plastic sheets and belts, heat setting of 
nylon and similar fabrics, drying and 
curing of plastic and rubber coatings 
and others where a plastic forms the 
whole or part of a product. 


The above are just a few examples of 
successful applications of infra-red. In 
many other processes infra-red heaters 
can often be fitted quickly and cheaply, 
to save time, labour and floor space and, 
therefore, money. 


For further information, get in touch 
with your Electricity Board or write 
direct to the Electrical Development 
Association, 2 Savoy Hill, London 
W.C.2. Telephone: TEMple Bar 9434. 


Excellent reference books on electricity 
and prodtctivity (8/6 each, or 9/— post 
free) are available—** Resistance Heat- 
ing ” is an example; “* Induction and 
Dielectric Heating ” is another. 


E.D.A. also have available on free loan 
in the United Kingdom a series of 
films on the industrial uses of electri- 
city. Ask for a catalogue. 





SHEET METAI 


Chipping and Scaling Hammer 

CHIPPING and scaling hammer, known as the 
CP-455-L (Fig. 6), has been introduced by the 
Consolidated Pneumatic Tool Co. Ltd. of 232, Dawes 
Road, London, S.W.6, to meet the demand for a light- 
weight powerful weld flux chipping tool. 
chippings from the workpiece is effected by a jet of high 
velocity air which may be directed downwards thus 
enabling the chisel point to be kept clear. The chipper 
uses a piston of }-in. bore and 1-in. stroke giving 4,200 
blows per minute at a pressure of 90 lb. per sq. in. A 
particular feature is a new type “ Pulley Valve,” con- 
trolled by a lever type throttle, having a larger diameter 
and shorter length than the heavier spool valve used on 
larger hammers; the resultant increase in working area of 
the valve enables it to operate without loss of power when 

the valve clearance increases due to wear. 

The standard chisel supplied with the tool is an angle 
scaling chisel, although a narrow blade chisel is available 
if required. The chisels are held in the hammer by a 
positive retaining device and cannot rotate; changeover 
is facilitated by a simple quick release retaining clip. 
The net weight of the tool is 44 lb. and the overall length 
is 10} in. The size of the air inlet is } in. 


Fig. 6.—Chipping and scaling hammer 


Pneumatic Vice 

O. MORRIS LTD., of Morrisflex Works, Briton 

Road, Coventry, who are the sole agents in this 
country of the “‘ Grasso”’ pneumatic tools made in 
Holland, have introduced into this country the air vice, 
M.12, shown in Fig. 7, the most important feature of 
which is that the jaws cannot close on the operator’s fingers, 
since the movement is only 1/10 in. The vice 1s easily 
set for the component, which is then gripped by the 
pneumatic ram with a force of 4 ton. The jaws are 4j in 
wide and the maximum gap is 5in. Operaticn is by means 
of a foot valve, from which exhaust air can be piped up to 
the jaws to act as a swarf blower 


Pneumati 


Fig. 7 


Clearance of 
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Stress Relieving Furnace 

HE “Top Hat” electric intermittent oven, Fig. 8, 

which has been used successfully during the last five 
years in the ceramics industry, has been improved in 
design and supplied to the engineering industry for the 
stress relieving of boilers, pressure vessels and other 
welded structures. The makers, Shelley Electric Fur- 
naces Ltd., Longton, Stoke-on-Trent, claim that fuel 
costs are nearly 75 per cent less than those of oil or 
coal-fired furnaces. The principle is that products are 
placed on the oven base, tiered on racks if necessary, while 
the sides and roof remain raised by a Geo. W. King 
** Mammoth” hoist block from an overhead gantry. When 
ready for firing, the top is lowered as one unit and placed 
in position over the products. In this way, the load 
remains exactly where placed and there is no danger of upset. 

The base is constructed of prefabricated channel and 
steel plates insulated with firebricks through which 
electric heating elements are inserted. The upper section 
has steel plated sides, the inside being lined with insulation 
material attached by heat-resisting rods and hooks and 
lined with elements on all sides and the roof. The roof is 
constructed either as an arch or a flat top. 

The heating elements are of a heavy-gauge alloy and for 
specially high temperatures, porcelain tubes are passed 
through the coils for added stability. All fixed wiring is 
carried out in heat and moisture-resistant mineral 
insulated “‘ Pyrotenax”’ cable. Heat control may be by 
means of transductors or saturable reactors, a non- 
electronic infinitely variable control which may be set to 
a programme by the use of a time-temperature programme 
controller. A galvanometer at the control panel feeds a 
light direct current to the transductor according to the 
predetermined programme curve. 

The furnaces are supplied in sizes varying from 15 cu 
ft. to 2,600 cu. ft. and larger. 

Continued in page 866 


Fig. 8. 


Stress relieving furnace 
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For further details telephone us now or write to Dept. S.M./. 11 


THE PYRENE COMPANY LIMITED - METAL FINISHING DIVISION 


GREAT WEST ROAD - BRENTFORD - MIDDLESEX - Telephone: |SLeworth 4131 








RH6 SHEET MEI 


Improved Welding Process 

IG. 9 illustrates the “ Comatic”’ automatic welding 

process recently introduced by Rockweld Ltd., of 
Croydon, Surrey, and referred to in the October issue of 
SHEET METAL INDUSTRIES; the process is claimed to 
overcome the difficulties of fast vertical welding of thin 
plates of mild and low alloy steels and will weld plates 
down to 4 in. thick. The principle of operation is that the 
wire and parent piate are melted by an arc and the weld is 
protected CO, gas. The molten weld metal is contained 
by water-cooled copper shoes, located on opposite faces 
of the plate being welded and traversing upwards as 
welding proceeds. 

Rockweld have also introduced the “* Comet Series II ” 
process for semi-automatic welding (Fig. 10) designed for 
plate thicknesses of } in. and above and for use with any 
welding power source of sufficient capacity, either a.c. or 
d.c. The CO, cylinder is mounted on the trolley which 
transports the equipment and the wire drum incorporates 
a tension device, with an improved feed box, which 
enables one coil to be fed in after another, thereby 
eliminating wastage of 15 ft. of welding wire; two 
alternative sizes of wire spool are permitted, one of 12 in 
and the other of 16 in. nominal bore 


Semi-automatic welding machine 
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Hydraulic Lifters 

es 11 shows a 15 cwt. hydraulic lifting appliance, the 

** Goliath *’, which is a recent addition to the range of 
Bicep hydraulic lifters produced by Access Equipment 
Ltd., of Maylands Avenue, Hemel Hempstead, Herts. 
Ihe platform is 4 ft. 6 in. by 2 ft., the overall length 
5 ft. 24 in., overall width 2 ft., minimum platform height 

in., maximum platform height 3 ft. 44 in. and the 
weight is 5 cwt. The appliance is operated by a double- 
acting hand pump and the elevating speed is 14 min. ; 
it is fitted with four 6-in. by 14-in. rubber castors and has 
a detachable push bar but alternatively, two fixed wheels 
and a tug bar can be fitted in place of the castors. 


Fig. 11 —Hydraulic lifting appliance 
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PLus |C)| DOUBLE INSULATION 











Now! Wolf technical development produces two new heavy duty angle grinders 
designed completely to answer industry’s most urgent demands... with up to 
10°, greater power... low-temperature motors for greater overload capacity and 
reliability . . . LOW WEIGHT for extreme ease of control... plus DOUBLE 
INSULATION for absolute safety against all electrical hazards. 

THE DOUBLE INSULATED Tin. and Sin. HEAVY DUTY HIGH SPEED ANGLE GRINDERS TYPES DI-J7, DI-J9 


NEW 
EXCLUSIVE 
FEATURES 


GREATER POWER 


TT ARO AMA COD Ua 


SLIDING TRIGGER 
WITH RETAINING BUTTON 


NRA SASS NAN 


DOUBLE INSULATION 
WITH DUCTED MOULDING 


we iF ELECTRIC 
0 os “ve 
Dept. S .Pioneer Works, Hanger Lane, Li mW BENEFITS IN FULL 


Please nd me the illustrated leaflet on the DI-J7 
and DI-J9grir ders 














There’s more to the DI-J7 and DI-J9 than we’ve 
COMPANY space to tell you here~and there is a factual, 
illustrated leafiet containing all the inform- 
ation of value to you. See how the DI-J7 and 
DI-J9 can raise productivity in your business 
by filling in and posting thiscoupon TODAY! 


ADDRESS 


Mari. for the attention of 
Lo ee ee ee oe ee ee ee ee ee 


AK? 


GN KTH AREA ALA AMINE ALBA UL LAO EAA MABE GC Lil as UO DOL 
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FOR A SMOOTH, 

5 smoot" SPOT WELDERS 

PERFECT pe operated 4 

FINISHES | eaimmaam aoa 





driven. 
use test-tube tack rags | 








Specially formulated for 
today’s surface coating 
compositions 






consult 


ANTI-DUST SERVICES LTD. 


for dust problems 


BOX 28, DUDLEY, WORCS. 
Telephone: Dudley 54816 


P.O. 


Assoc. Coy: 


ANTI-STAUB GmbH., FRANKFURT/MAIN GERMANY 


10 K.V.A. 
| Spot Welder 


ALSO 


BUTT WELDERS 
AND 
AUTO FABRIC 
WELDERS 


for 


Steel Wire Mesh 














Write today for full 
particulars 


) THE WESTMINSTER 
ENGINEERING CO. LTD 


| (Dept. RW5), Victoria Rd., Willesden Junction, London NWI0 


Also Dust Barrier Curtaining, Taccy Door Mats, Brooms, Tools 














HAND & POWER PRESSES 


OF ALL TYPES & SIZES UP TO 
400 TONS PRESSURE 


Motorised. 
Geared or Ungeared. 
Adjustable Stroke. 
Self-Oiling Flywheel 

or Sight Feed 

Lubrication. 

Safety Catch. 
Hand Guards. 


Automatic Feeds 
Rigid or Inclinable. 


SWEENEY & BLOCKSIDGE (P.P.) LTD. 


SONIA WORKS, SALTLEY, BIRMINGHAM 8 


Telegrams : Telephone: 
Sonia, Birmingham EAS. 3231/2 
















i 


| 





Tel: ELGar 7372 (2 lines) 














STAINLESS STEEL 


for immediate delivery 
BARS TUBES 
SHEETS SECTIONS 


cD 


CKO GAIDANN KES 


LIMITED 
SCAPA HOUSE: PARK ROYAL ROAD 
LONDON N.W.10 


Tel; Elgar 58/1 Telex 25239 


$$12 
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Positive safety : ODDIE FASTENERS 


simply obtained 





The P.M.G. Slide Lock 
Guard stops the ram 


instantly if the hand is 


as danger. The fastener with endless applications in the 
Specially designed for Sheet Metal Industry. 

SIMPLE—POSITIVE—SELF LOCKING 
hand and foot presses. 
Made in a variety of types and sizes. Special 
fasteners to suit customers requirements. 
Send for leaflet No. 14. Used on quickly detachable panels, inspection 
doors, access covers, machine guards, panel 

covers, fairings, box lids, etc. 


For full details and literature apply to: 


PRICE MACHINE 
GUARDS LTD. | SODIE BRADBURY & CULL LTD. 


POWKE LANE, OLD HILL, STAFFS. Telephone: 55883 Cables: FASTENERS SOUTHAMPTON 
Tel. : Cradley Heath 66423 ‘Grams: *‘PRIGARD* Cradley Heath 











CRIFFIN -* ‘i$ BRAND 
C “ye” 
CSD 
BLACK STEEL SHEETS 


\ ‘ MEDIUM and HEAVY MILD STEEL PLATES, 
Sit oy BARS and SECTIONS 
GALVANIZED STEEL SHEETS, Corrugated 


ni and Flat 
GENERAL HOT-DIP GALVANIZERS 


METAL SPRAYERS 
SHEET METAL WORK, Light and Heavy 


> BL AC K WE SPECIALISE IN ROLLING WIDE STEEL 
SHEETS AND IN HOT-DIP GALVANIZING 


re Vi I VVAY: D EXTRA LARGE FABRICATIONS 


Tania Smith and McLean Lid. § 


4 179 WEST GEORGE ST., GLASGOW, C.2 
¥ AND FLAT Phone: CENtral 0442 Grams: CIVILITY Glasgow 


AN Works: Gartcosh Steel and Iron Works, Gartcosh, nr. Glasgow. Milnwood Steel & 
iron Works, Mossend, Belishill. Clyde Galvanizing Works, Mavisbank, Glasgow. 
Kingston Galvanizing Works, Port Glasgow 
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Typical examples 
of our sheet metal 
work 
IN ALL SIZES FOR 
| PAINT, OIL AND 


66 Sifbronze | "2 | 
welds stay 


welded ! BRADLEY & BURCH 


WIRE COMPONENTS 












For SHEET METAL WORK 


We undertake sheet metal work of every description and 
offer a service specialising in prompt and accurate work. 
Small or large quantities can be handled and our design 
department will be pleased to advise you on your 
particular problem. 


Consult— 


H. KIMBER LIMITED 


6 HIGH STREET, COLLIERS WOOD, S.W.19 
Telephone: LiBerty 7281 (4 lines) 








Sifbronze Welds are Good 
Welds ! Whether for low 
temperature welding or for 
full fusion welding, there is 

a 33-rod range covering every 
class of gas-welding 
operation. Quality counts, 
and Sifbronze rods are first- 
quality rods and are made to 
BSS 1453 and BSS 2901. 

If you are not using 

Sifbronze write for full details. 













“ARTICLES 


FOR THE SHEET 

METAL AND TIN- 

PLATE INDUSTRIES Wy . ———\ 
SPECIALITIES 

DRUM HANDLES 




















LIMITED 
| 65, LONDON WALL, LONDON, E.C.2 
SUFFOLK IRON FOUNDRY (1920) LTD., STOWMARKET, — "PHONE: NAT. 7518 "GRAMS: CLAVIGER, STOCK, LONDON 








maeern TOGGLE BOLTS 


for 


Woodand Metal 
Boxes. 


Food Canisters. 











Instrument Cases. 


Factory Equipment, 
'™ etc. 


MADE IN ALL SIZES. 
Catalogue on request. 


PARKER (TOGGLES) LTD. 39 WILSON ST., LONDON, E.C.2 "Phone: Monarch 8629 
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CLASSIFIED ADVERTISEMENTS 


PREPAID RATES: TYPE ADVERTISEMENTS (no blocks) 2/- per line or 24/- per single column inch (12 lines per inch). Minimum 
charge 8/- (4 lines). Average number of words per line 7. 

DISPLAY ADVERTISEMENTS (with or without blocks) per single column inch (width 2 ins.) 12 insertions £1. 10. 0. each, 

6 insertions £1. 13. 0. each, single insertion £2. 0. 0. (pro rata larger spaces). BOX NUMBER 2/6 including postage of replies. 








Advertisements (accompanied by a remittance) and REPLIES TO BOX NUMBERS should be addressed to the Classified Advertisement 
Manager, ‘‘ Sheet Metal Industries,"’ John Adam House, 17-19, John Adam Street, Adelphi, London, W.C.2. Telephone: TRAfalgar 6171. 





MACHINERY and MATERIALS WANTED 


I RADLEY & Craven 40 ton press type 5D | 
4 in. stroke, with guard. GWP/PED 
Woods of Colchester Ltd., Colchester 


——__““___ SURPLUS STAINLESS STEEL 


YIN BOX Plant and Presses required 
suitable for round and irregular con 
| SHEETS - PLATES - BARS TUBES - SECTIONS - STRIPS . BLANKS . OFFCUTS 


tainers manufacture.—Modern Packages Ltd 


Phoenix Works. Uxbridge, Middlesex 
ae e top prices paid 








YECOND -HAND Coil Cut - to - Length 
Ss Machine for Cold Rolle« Cut 0 coiaain | a offers by return or our 
12 in. wide m: + hick um, 
pote Ry oll S te I Stri 5 with, 40 t ms tonal ~ buyer will call 
Box No. 965 Sheet Metal Industries 17-19 


a as Sey e prompt collection and payment 
MACHINERY and MATERIALS STAINLESS RECOVERIES LTD 


FOR SALE DOVER ROAD . TRADING ESTATE . SLOUGH . BUCKS . Tel: SLOUGH 24622 














MACHINERY and MATERIALS FOR SALE—contd. 





New GOSMETA 30, 40, 60 and 100 ton | RADLEY & Burch Model CFE Autc 
2ower Press xen fronted  inclinable, matic Curling Machine for sale . . 
cB stroke — torised 400/440/3/50 Handles from 2 in. to 6} in. diameter. Chute R° LING ~ 4 _~ ee vay = 
New LECRA 20) ND. inclinable, ungeared | feed Arranged motor drive 380/420/3/50 Ps J engages Foes 4 naif ~~ wit a 
Power Presses § tons capacity, fixed|F. J. Edwards. Ltd., 359, Euston Road a ies yee es ey Oi D mag Rated 
stroke 3 in., m orised 400/440 /3/50 London, N.W.1, or 41, Water Street, | Sy) il by K “=e Ee 39 ‘8 
BLISS 8 Single Actic yn, double sided Power | Birmingham, 3 . at! = y PP, ; ree <1 in. & in 
Press 1,000 toms capacity stroke 20 in., —————— ———_—— -_-— —- ann _ —_— ve and Farley with 
bed 47 in. x 6f n., 5 $.p.m. motorised S" NCER & Halstead Shot Blast Cabinet hyd ok sey 4 rawing ——— a, ton 
BLISS Model 3054 double sided, single action | & Cabinet capacity 30 in. sq. approx. less — 400 te aoteonl om > e ce im. & 
Power Press 119 tons capacity 12 in compressor but machine in extremely good table 77 +. ope: P Grawing press, 
stroke, bed é n. x 26 in motorised | condition as it has recently been extensively ome a. 20 @ eed Brothers (Engin 
400 /3/ SK overhauled For further details and appoint — ,. ‘ee Res Works, wostare 
SEDGWICK D uC Plate Bending and Folding | ment to view, write: Purchasing Dept., AC we or a ae ondon, S.E.1 Te! 
Machine I t. x ¢ in. MS. between] Delco, Division of General Motors, Ltd | Woolwich ; 
frames, n i 400/3/50 West Bay Road, New Docks, Southamptor 
BRITISH (¢ L F ARING Model 90-6 Mechani ——____—_ — 
al Press Brak 6 ft. x 4 in. M.S. Between 


RHODES Cf nt to mechanical, overcrenk LEO RAPP (STEEL) LIMITED 
Guillotine mot ed 400/440/3/50 
New TRIUMPH 10 ft. x 4} in. overcrank Steel Stockholders 


Guillotine Shesring _ hine a8 sel cae Wimborne Avenue, Norwood Grose, Southall, Middx. 
PI ARSON 1 ft x 4 in. capacity Telephone: Southall 2322 
-ctri Hydra Guillotine, motorised MILD STEEL SHEETS, C.R.C.A., C.R.G.P., E.D.D.; PLATES; BLACK AND 
440 /3/ 5 BRIGHT M/S. FLATS, BARS, SECTIONS, ALLOYS. 


Primes and Non-Primes. Capacity for shearing and profile cutting. 











THOS. W. WARD LTD. 


ALBION WORKS - SHEFFIELD 
Phone: 26311 Ext. 371 


aia riiomnte Ex STOCK 
SEB BES 


“CHICAGO” PRESS BRAKES 


Here are six modern Press Brakes for 


work nearly every $.M. Shop can use. i} 
No.131A. 4 ft. x M%g.— 6” throat—10 tons AINLESS STEEL SH FETS 
.131B. 4 ft. x 18 g.—12” throat—10 tons 
SS 
: ct. * — 6” throat—25 tons 
. 568 6 ft. x ey purching—25 tons (Type 304, 2B. 10, 14, 16, 18, 20, 2? S.W.G.) 
688 8 fr. x 14g. — 8” throat— 36 tons 
Ideal for work within rated capacity. Variable 


strokes up to 50 per minute. Foot control. 
All steel construction. Oo 
” . 


Reasonable prices Circular on request. 


THE OLIVER MACHINERY CO. LTD. 4 LONDON RD., SHEFFIELD 2. Tel: SHEFFIELD 28879 
196 DEANSGATE, MANCHESTER, 3 
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| | ALLARD Gas Heated Conveyor Drying ; 46 b 2D 

I HODES No. 62 Double End Drum | Oven (easily converted to oil) Second OL E 

Flanging Machine r sale For both | hand, double cased throughout, complete with 
ends of drums at once, size up to 24 in mane —_ thermograph recording appar 25, 000 Lockformers now in use for Duct- 
fiameter x 41 in. long ar gg 380 /3/ 50 atus, exha fan and motor, V.S.¢ approx e a 
Air operated friction clutch.—F. J. Edwards, | dimension 35 ft. long x 13 ft. high x 7 ft. 8 in. | img and miscellaneous work. Two sizes 
Lid., 359, Euston Road, Lends ym, N.W.1 or] wide Fe  furthe r pact ulars please apply to: | for 16 and 20 g. sheet. 
41, Water Street, Birmingham 16 Washington Enz if Ltd Washingtor 


Durh 


Pv AAA 


iF 





STEELS 


Lid 

















' ' 
ATLAS STEELS (ENGLAND) LIMITED 4 
Offer early delivery of et 
STAINLESS STEEL | Ten times faster in making Pittsburgh 
Locks than Bending Brakes. 
strip, sheet, plate and bar, including Speed 25ft. per minute. 
eco | Speed and reliability make the LOCK- 
Sendzimir rolled sheet and FORMER pre-eminent. 
. W . Send for circular, samples and prices 
coil up to 48 wide. 
ieke VVAREHOUSE *x COMPETITIVE PRICES THE OLIVER MACHINERY 
Maat] CRADOCK ROAD, LUTON, BEDS. Telephone LUTON 52331 3 Co., LTD. 
| 196, DEANSGATE, MANCHESTER, 3 
KINGSLAND For all HAND AND POWER SHEET 
METALWORKING MACHINES 
Hand Bending Rolls 
GUILLOTINES 196 ~ £27.40. ROLLS 
16G — £45.10.0 
14G £95. 0.0 
16G £82. 5.0 
£225.10.0 
ower Lending Rolls 
, £425. 0.0 
i £807. 0.0 
2 £853. 0.0 
; £907. 0.0 
i £1,142. 0.0 
i £1,302. 0.0 
; £1,813. 0.0 
PRESS BRAKES & FOLDERS 
Treadle Guillotines Power Guillotines Hand Folders 
3 18G — £61.10.0 4 14G — £377. 0.0 3 18G — £66.15.0 
3 16G — £80.00 4 10G — £516.10.0 4 18G £87. 0.0 
4» 18G — £90.00 6 14G £509.10.0 6 16G £219. 0.0 
x 16G £99. 0.0 6 10G - £610. 0.0 6 14G £322.10.0 
6 18G — — £233.10.0 8 10G — £917.10.0 6 10G £538.10.0 
8 20G — £327.10.0 6 i £1 ,406.10.0 6 xa’ — £74. 0.0 
8 x 14G— £543. 0.0 
® EARLY DELIVERIES Press Brakes ‘ 
6 " __ £4.795.0.0 
¢ FIRST CLASS AFTER SALES SERVICE 8 126 - 61'932.00 
» DEMONSTRATIONS AVAILABLE iW <i = G492000 


The KINGSLAND Engineering Co. Ltd., 25 37 Hackney Rd., London, E.2 





Phone: SHOreditch 6357 /5635 
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y FRUCTURAI 
Londor 


FOR SALE—contd. 
Trumpf e, hold premise 


H" MOR Tube Bender Mode! C.1 
i Nibbler Shears Fuller Carbon | and oanall 
( rator 


Arc Welding G Orpington 20307 iin 4 
nar 


ner 
Butcher and 
Ww ¢ 


I RAND New Hot 
heated 
f thirteen tanks Pickle 
ba. £2 Tinning bat 
fr. ¢ for disposal at 
change of plans.Box Ne 
Metal Industries 17-19, John 
London, W.C 


Dip Tinning Plant (un 
comprising sequence | 
tanks 6 ft. 6 in 

hs 3 ft. 6 in 2 

sacrific 
967 
Adam 


used), ga 


CONCERN, 
FACTORY 


SALE AS A GOING 
LAND AND 


FOR 
FREEHOLD 


Street Situate approximat 


Nottinghan 





TIME RECORDERS 
RENTAL SERVICE 


TIME RECORDER SUPPLY 
& MAINTENANCE CO., LTD. 


Hop 2739 
157/168, BOROUGH HIGH 8T. LONDON, 8.E.1 








COLD REDUCED 


STEEL SHEETS 


U.S.A. Origin at Mill prices for 
early shipment. 


BARTELLA LIMITED 
3 CHESTERFIELD GARDENS, 
LONDON W.1 


GRO 3369 Telex: London 23369 
Cables: Aletrab London 





Tel Box No. 969. ** Sheet Metal Industries,” 


17-19, John Adam Street, London, W.C.2 

















MACHINERY and MATERIALS BOOKS 


| 





FOR SALE AND WANTED 





ineers and others concerned 
metal production problems 
of “ Tin Box Manufac- 

Langton, M.B.E.. B.Sc... 


ryIN BOX Eng 
PORTABLE POWER TOOLS with sheet 
| should have a copy 
EW. used, bought, sold, exchanged: | ture."" by e 
N Arthur Drysdale and Co., Ltd., 58, | M.I.Mech.E.. obtainable from Canning x4 
Commerce Road. Wood Green, London, | lications. 14. Coleman Street, London, E 
N.22. Bowes Park 7221. price 31s. 6d. post free. (Leaflet free.) 





CLASSIFIED 
ADVERTISEMENTS 
for the DECEMBER issue 


should be sent to 
CLASSIFIED ADVERTISEMENT MANAGER 
«SHEET METAL INDUSTRIES” 


John Adam House, 17-19, John Adam St. 
London, W.C.2 


by not later than 16th NOVEMBER, 1960 





SITUATIONS VACANT 





fabricators and 
(approx. 100 em 


NSTABLISHED _ trade 
4 vessel manufacturers 
ployees) working in medium weight-range in 
mild stainless steels and alumimum 
engage the following additional 


and 
wisl 


1 Estimator 

Inspe tor 
esponsible to B 

s Chaser 
t be energetic 
ally plan own pr 
labou ontracts 


ard only.) 

and able to methodi 
duction schedules for 
and materials 

asked to send full details 
late to 


Those interested are 
ft th areers t« 
The Massaging Director, 
Syntilla Manofacturing Co. Lid., 
Dunstable, Bedfordshire 


SALES SUPERVISOR 


Midlands ind 
mote sales { 
ndidates should 
practical welding 
include responsibility 
rece, previous selling and 
experience is necessary Car 
This is an excel 
right an and offers prospects 

Ar ouly nm writing, giving full 

xperience to mployment 


North West 
Philips Welding 
be about 35 
experi- 
for 


| ears f ze with 
ence 


reanis f 


ng 


} administr 


mn schern 


| RESEARCH & CONTROI 
LIMITED. 
House, 207. Kings 
London, W.C.1 


S09 


INSTRUMENTS 


Instrument Cross Road, 


juoting ret 





CONTRACT WORK REQUIRED 





J ET US quote you for metal spinnings in 
4 all metals up to 25 in. blank.—Wades 
Halifax), Ltd., Works, Fenton Road, 


| | 


W's nar ye ew 


m 10 
juirres for all types of 
Quick clivery guaranteed 
ALEX J. CHEETHAM LIMITED, 
Mill, Morton Street, Failsworth, 
Manchester 


Arden 


litting yo 
from 
064 in 


ur own 
in.4 in 
and would 
material 


‘ 


| Dob Lane 


pel METAL Fabrications of precision 
W and repctitive nature @ speciality.-Wades 
| (Halifax), Ltd, Arden Works, Fenton Road, 


| Halifax 





TINNED STRIP 


Copper, Brass and Steel strip and 

Foil in coils of any length, tinned by 

“CONTINUOUS HOT 
DIP PROCESS” 

Max. Width 7 18 to 48 s.w.g. 
Quick delivery. Competitive prices 
. 

STRIP METAL TINNERS LTD. 
School Lane, Welling, Kent 


Telephone : BE Xleyheoth 1120 
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METAL SPINNING OUR SPECIALITY 
UP TO 9 ft. DIAMETER 
(HYDRAULIC AND FLOW TURNING) 

POWER PRESSWORK to 250-ton capacity, including Hydraulic. 
GENERAL SHEET METAL WORK, ARGON, ARC & OXY-ACETYLENE WELDING 
DEEP DRAWN PRESSINGS 
SHAWE METAL SPINNING WORKS 


DOMINANT WORKS ELTHORNE ROAD LONDON, N. 19 Telephone: ARChway 6631/4 





(opposite Boothby Road) 





PRESS WORK of all descriptions carried 
Deep Drawing up to 15 in. deep, 
Wades 
Works, Fenton Road, 


Blanking and Forming up to 80 tons 


(Hali 
Halif 


J anc 
® Engineers require w« 


varied nature 


a 
7-19 


out 


fax), Ltd., 
ax 


Arden 


Metal and Light 


No. 971, ‘‘ Sheet Metal Indust ries, 
i »hn Adam Street. London, w.c 


Constructional 
ork of a genera! and 
Capacity available 8 ft. x 4 in 





= 


| 


w. 


BENT WIRE ARTICLES 
SMALL PRESSINGS 
REPETITION-TURNED PARTS 


BAI 


B. & U. ATKINSON, LTD. 
Street Works, Shipley, Yorks. 





Ps. ISION Sheet Metal Work for the 
Radio and Electrical Trade Chassis, 
Panels, Brackets. etc Power Press capacity 
- to 100 tons Press brake capacity up to 
lf tons 8 ft. x 7/32 in 
finis A.1.D approved 
Cc ome any Kaym Works 
London, S.E.15 


The 


Telept 


DRAKESONS 


(GENERAL METAL SPINNERS) 


LIMITED 


CAPACITY UP TO 72’ 
IN ALL METALS 


SPECIALISTS IN STAINLESS 
STEEL HYDRAULIC SPINNING 


SHEET METAL ENGINEERS 


21 PARKHOUSE STREET, CAMBERWELL 


LONDON, S.E.5. seo Drey 








All spray and stove | 
Kaymet | 
Sylvan Grove, | 
ne NEW Cross 6644 





VITREOUS 
ENAMELLING 


Capacity available for Sheet 
Metal Parts 


ALSO FACILITIES FOR FABRICATION 


We are noted for Prompt Service 
and Highest Quality 


JOHN KING & SON (ENAMELLERS) LTD. 
P.O. BOX NO. 4, CHESTERFIELD 








(METAL SPINNING & 


SHEET METAL WORK 


Enquiries Invited 


ALFRED A. CORRE & CO. LTD. 


23, JACOB STREET, LONDON, S.E.1 
Telephone: Bermondsey 2858 
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Press Tools for the Tin Box and 


Specialities 
Sheet Metal Trades 


Makers of Press Tools to blank, form“and curl in one 
operation. Covered by patent No. 833055 


DIE FORGINGS 
POWER PRESS REPAIRS 


Send for List of Second-hand Presses and 
Machinery 


H. & G. HOPTON (Est. 1870) 


219-221 BLACKSTOCK ROAD, LONDON, N.5. 
Telephone: Canonbury 9444/5 


39%: 


ismit! hears~—entirely new 
upward-cutting action effortles 
wv s.W ir a miniun il yt EACH 
ina Pl POS WE i 4 
{ AVI 1 good eaned y) 
Obtainable from Hardware and Tool Shops 


GUTS SHEET METAL 


Patentor is Ltd. Mitre House. Western Road, Brighton. Tel Brighton 25580 


INDUSTRIES 





GERHARDY BROS. LTD 
GREAT MISSENDEN, BUCKS 


Telephone: Great Missenden 2267 (3 lines) 





rotofinishing 
hand polishing 


All finishes in 
stove enamel 








THE 


SKERNE WORKS 
LIMITED 
ALBERT HILL, DARLINGTON 
(Tel: Darlington 5612) 


PRESSINGS 
PRESSED SECTIONS 
COLD FORMED SECTIONS 
FABRICATIONS 
MACHINED PARTS 
IN ALL METALS 


All enquiries promptly dealt with 
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On a mill producing large 


electric resistance welded 
mild steel tubes 


This interesting plant at Tube Products Limited, 
capable of making Electric Resistance Welded mild 
steel tubes up to 5)” diameter and over }” thick, is the 
largest and most up-to-date E.R.W. mill in Europe. 


The plant, made for continuous production, was 
designed and constructed by the firm’s own engineering 


department. 


Above can be seen the forming-roll unit equipped 
with Timken bearings, while on the right the partially- 
formed strip is seen passing between the horizontal 
forming-rolls running in Timken bearings, mounted as 


show n in the drawing. 


The lower view shows the welding stage of the 
E.R.W. process and here again the main spindle carrying 
the electrodes runs in Timken bearings. 





British Timken, Duston, Northampton, Division of 
The Timken Roller Bearing Company. Timken 
bearings manufactured in England, Australia, Brazil, 
Canada, France and U.S.A. 


TIMKE 


tapered roller bearings 























The Besco HS sheet metal Forming & Flanging Machine 


makes that nightmare job of flanging and forming irregutarly shaped sheet 

meta! just another easy and accurate operation for the semi-skitied: man, 

taking the place of the old hand methods. Flanges externatly and 

nternally: forms, with the necessary tools, plain flanges; return bends; 

off-set, flared, large radius and half-round flanges, or wires and false wires 
the edges of sheet metal. 


Maximum height of flange, 1; in. 
Maximum thickness handled, 12 5.WuG.mild steel. 
DEtt Y¥ EX STOCK, Fuller details on application. 


“ 


om onthly account, hire purchase or The FJE Machine Hire Plan 


one 





talking itasehlnney ..- think of Edwards! 


HS Edwards ltd 





